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(54) SURFACE LIGHT SOURCE AND DISPLAY DEVICE USING THE SAME 

(57)Abstract: 

PURPOSE: To uniformly emit high-luminance light only 
within a desired angle range and preclude dispersion in 
the luminance by specifying an array of elliptic cylindrical 
unit lenses of a lenticular lens sheet, etc. 



CONSTITUTION: Irreducible constitution includes a light 
guide plate 1 t a linear or spot light source 3, a light 
reflecting layer 2 on the reverse surface of the light 
guide plate 1, and the lens sheet 4 installed on the 
opposite surface of the light guide plate 1 to the light 
reflecting layer 2. In this case, the lens sheet 4 in use is 
an elliptic cylindrical lenticular lens. Namely, the lens 
sheet is a cylindrical lens group (what is called a 
lenticular lens) formed by arraying elliptic cylindrical 
convex unit lenses adjacently so that their ridge 




directions are made parallel, and the major axis direction 
of the ellipse is faced in the normal direction of the lens 
sheet 4, where, 1.40 < refractive index < 1.60 and 1.20 < 
major axis/minor axis < 2.00, and 0.10 < cut 
quantity/major axis <0.50 holds for the cut quantity 

(length along the major axis and refractive index of elliptic cylindrical unit lens) of the lenticular 
lens sheet. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The transparent material which consists of a translucency plate or a rectangular 
parallelepiped-like cavity. The line light source or the point light source of a side edge side of the 
transparent material adjoined and prepared in the whole surface at least. The light reflex layer on 
the aforementioned rear face of a transparent material. The concave by which the laminating 
was carried out on the light-emission side on the aforementioned front face of a transparent 
material, or the lenticular-sheet lens sheet of a convex. Are the surface light source equipped 
with the above, and many aforementioned lenticular-sheet lens sheets arrange and come in a flat 
surface, as the direction of a ridgeline becomes parallel mutually about an elliptic-cylinder unit 
lens. As for this elliptic-cylinder unit lens, the direction of a major axis has turned to the 
direction of a normal of a light-emission side. It is characterized by being a 1.40 <= refractive- 
index <=1.601.20 <= major axis / minor-axis <=2.00, and the amounts of cuts (length in alignment 
with the major axis of an elliptic-cylinder unit lens) and refractive indexes of a lenticular-sheet 
lens sheet being the amount of 0.10 <= cuts / major-axis <=0.50. 

[Claim 2] The surface light source according to claim 1 characterized by carrying out the 
laminating of the optical diffusion sheet between the opposite side of the lens side of the 
aforementioned lenticular-sheet lens sheet, and a transparent material. 

[Claim 3] It is the surface light source according to claim 2 to which the aforementioned optical 
diffusion sheet has random minute irregularity on one [ at least ] front face, and the 
aforementioned minute irregularity side is characterized by for surface roughness being 100 
micrometers or less more than the wavelength of light source light, and the surface roughness 
on the front face of a light guide plate being below the wavelength of light source light. 
[Claim 4] Display characterized by coming to carry out the laminating of the penetrated type 
display device on the light-emission side of the surface light source of a claim 1 - a claim 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is useful about the surface light source which used the 
lenticulai-sheet lens to the back light of penetrated type display, such as a liquid crystal display, 
a lighting advertisement, a traffic sign, etc. this invention also indicates penetrated type display, 
such as a liquid crystal display which used the **** surface light source as a source of a back 
light 
[0002] 

[Description of the Prior Art] The thing of the edge light method which made the transparent 
material a translucency plate like ** drawing 1 7 as the surface light source for the back lights of 
a liquid crystal display (LCD) is known. In such the surface light source, incidence of the light is 
carried out from the both sides or one side of a side edge side of the transparent material which 
consists of a transparent parallel plate, the total reflection inside a translucency plate is used, 
**** propagation of the light is carried out throughout a light guide plate, and the diffused light is 
emitted for a part of the spread light from the diffuse reflection light of under a critical angle, 
nothing, and a light guide plate front face by the light-scattering reflecting plate on the rear face 
of a transparent material. (JP,55-1 62201 ,U) . 

** the lens sheet with which it has the salient of a triangular prism type lenticular-sheet lens in 
a field, and while [ like drawing 1 8 ] made another field the smooth side — the light guide plate 
frontH'ace top of the surface light source of ** — a salient side — a top — carrying out 
piling up — an optical convergence operation of a lens — using — angle within the limits of a 
request of the diffusion synchrotron orbital radiation — homogeneity — you can make it spread 
isotropic (JP,4-1 07201, U) When using it combining a lusterless transparent diffusion board 
(lusterless transparent sheet), rather than what used only the lusterless transparent diffusion 
board (U.S. Pat. No. 4729067), this lens sheet was able to be preponderantly distributed to angle 
within the limits to which the request of the light energy of the light source was restricted, and 
was able to acquire the isotropic uniform high diffused light by the angle within the limits. 
[0003] 

[Problem(s) to be Solved by the Invention] however, in the Prior art mentioned above, in ** 
which formed the light-scattering board in the transparent material rear face, discharge light will 
carry out a comparatively sharp distribution with a peak of the angle of 60 degrees to the 
direction of a normal on the front face of a transparent material, the brightness of the direction 
of a normal which needs light most will be insufficient for it, and a light energy will dissipate in a 
slanting longitudinal direction moreover — Prior-art ** — the triangular prism type lenticular- 
sheet lens sheet on the light-emission side of a transparent material — discharge light — 
refraction convergence **** — although the light-energy ratio emitted by things in the angle of 
30 degrees - 60 degrees with a peak of the direction of a normal of a light-emission side became 
high, generating, then the fault to say tended (the direction of slant) to have separated [ the 
peak (side lobe) of discharge light ] from a normal like drawing 14 by one side For this reason, 
the loss light which does not still contribute to an observer remains. Moreover, this side lobe is 
radiating an unnecessary noise light on the circumference and was inconvenient, furthermore 



the luminance distribution in a discharge side — anticipation — being contrary 2-4cm from 
the light guide plate side edge section — until — although it was high brightness, when it kept 
away more than it, it turns out that the problem which says that brightness is conspicuous at the 
edge of the light source and an opposite side by falling gradually, and becomes dark is also 
produced 

[0004] The attempt which the light-scattering layer on the rear face of a transparent material is 
made [ attempt ] into the shape of a pattern, such as a half tone dot, and makes area of the 
pattern so large [ it is so small that the light source is approached, and ] that it keeps away from 
the light source like ** JP,1-245220,A that these faults should be improved, and makes the 
luminance distribution in a surface of light-guard plate amend and equalize. 

** The attempt which the light source is arranged [ attempt ] to two or more places of the side 
edge section of a light guide plate, and makes them amend and equalize the luminance 
distribution in a surface of light-guard plate like JP,3~9306,A. 

** — it was difficult for each ** to equalize brightness completely, and it had in ** the fault to 
which there is a fault in which a halftone dot is conspicuous in a light-scattering layer, and the 
space of the light source and power consumption become more than double precision from a 
light-emission side side by ** 

[0005] The purpose of this invention is offering the display which used the surface light source 
which can obtain field luminescence, and its surface light source, without solving the above- 
mentioned technical problem, carrying out homogeneity and high brightness luminescence only to 
desired angle within the limits, and there being also no variation in the brightness by the place in 
a light-emission side, and increasing power consumption and calorific value in that case. 
[0006] 

[Means for Solving the Problem] The above-mentioned purpose is attained by the following this 
inventions. Namely, the transparent material which consists of a translucency (claim 1) plate or a 
rectangular parallelepiped-like cavity, The line light source or the point light source of the side 
edge side of the transparent material adjoined and prepared in the whole surface at least, It is 
the surface light source which serves as a light reflex layer on the aforementioned rear face of a 
transparent material from the concave by which the laminating was carried out on the light- 
emission side on the aforementioned front face of a transparent material, or the lenticular-sheet 
lens sheet of a convex. Many aforementioned lenticular-sheet lens sheets arrange and come in a 
flat surface, as the direction of a ridgeline becomes parallel mutually about an elliptic-cylinder 
unit lens. As for this elliptic-cylinder unit lens, the direction of a major axis has turned to the 
direction of a normal of a light-emission side. The surface light source characterized by being a 
1.40 <= refractive-index <=1 .601.20 <= major axis / minor-axis <=2.00, and the amounts of cuts 
(length in alignment with the major axis of an elliptic-cylinder unit lens) and refractive indexes of 
a lenticular-sheet lens sheet being the amount of 0.10 <= cuts / major-axis <=0.50. 
(Claim 2) The surface light source according to claim 1 characterized by carrying out the 
laminating of the optical diffusion sheet between the opposite side of the lens side of the 
aforementioned lenticular-sheet lens sheet, and a transparent material. 

(Claim 3) It is the surface light source according to claim 2 to which the aforementioned optical 
diffusion sheet has random minute irregularity on one [ at least ] front face, and the 
aforementioned minute irregularity side is characterized by for surface roughness being 100 
micrometers or less more than the wavelength of light source light, and the surface roughness 
on the front face of a light guide plate being below the wavelength of light source light. 
(Claim 4) Display characterized by coming to carry out the laminating of the penetrated type 
display device on the light-emission side of the surface light source of a claim 1 - a claim 3. 
[0007] The surface light source of this invention and the display using it have composition shown 
with the perspective diagram of drawing 1 . The line or the punctiform light source 3 adjoined and 
installed in at least one place of a light guide piate 1 and its side edge section, the light reflex 
layer 2 of the rear face of a light guide plate, and the light reflex layer of a light guide plate make 
the lens sheet 4 installed in the opposite side with minimum composition. Usually, the light 
source light reflex mirror 5 and the whole are contained to these, and a receipt housing (not 
shown), a power supply (not shown), etc. which used the light-emission side as the aperture 



accompany them. 

[0008] The opposite side 10 of the light reflex layer of a light guide plate 1 is a smooth flat 
surface, and makes below the wavelength of light source light to surface roughness (measured 
by the ten-point average of roughness height Rz of JIS-B -0601 etc.). Usually, the light source 
is a visible ray, and since the wavelength is 0.4-0.8 micrometers, surface roughness may be 0.4 
micrometers or less. What is necessary is just to use the precision polish currently performed by 
the heat press of technique well-known as the method of making granularity of this level, for 
example, a mirror-plane board, injection molding using the form of mirror-plane nature, casting 
(casting) fabrication, the optical lens, etc. 

[0009] The lens sheet 4 used by this invention is an elliptic-cylinder lenticular-sheet lens. 
Namely, it is the pillar-shaped lens group (the so-called lenticular-sheet lens) which the 
direction of a ridgeline is made parallel, and it adjoins [ group ] and makes it come like drawing 2 
(A) to arrange the elliptic-cylinder-like convex unit lens 42, and the direction of a major axis of 
an ellipse is suitable in the direction of a normal of the lens sheet 4. And as a degree of flatness 
of an ellipse, it is the formula of an ellipse. X2/a2+Y2/b2 =1 Formula (1) 
However, a is minor^axis length, b is major-axis length, and it is a<b. When it carries out, 
supposing the ratio of a major axis / minor-axis =b/a, and the amount D of cuts and major-axis 
length, i.e., cut ratio D/d, uses the matter of refractive-index =1.5 by acrylic resin b/a=1.85 
D/d=0.35 Formula (2) 

Carrying out is desirable. As a reason for designing an ellipse in this way, there are few side 
lobes, the use efficiency of a light energy was good, and this invention person was variously 
confirmed for a diffusion angle becoming sharp and being able to obtain the high brightness in the 
direction of a normal of a light-emission side after research. 

[0010] Even if **** (2) to some shift, while there are few the differences, they can acquire the 

property that it is almost near in the case of a formula (2). When it was less than the range of a 

formula (3) as a result of examination, compared with the case of only the mere optical 

diffusibility film 8, it was proved once that good light-energy use efficiency, a sharp diffusion 

angle, and the high direction brightness of a normal could be obtained. 

1.20 <=b/a<=2.00 0.10 <=D/b<=0.50 1.40<=n<=1.60 (n; refractive index) Formula (3) 

[0011] In addition, although this unit lens has a good convex lens like drawing 2 (A), a concave 

lens like drawing 2 (B) is sufficient as it. The meaning and the reason limited in this way of the 

optimal range of these numeric values are explained. 

(1) Although it is about b/a first, synthesize and determine the following conditions, 
(i) If the main cutting plane configuration generally makes the direction (Lin) of beam-of-light 
incidence the ellipse made in agreement with the direction of a major axis, about the thing 
parallel to a major axis b among the beams of light which carry out incidence to each unit lens, it 
is known that spherical aberration will be suppressed, as illustrated by (A) of drawing 3 , and (B). 
That is, when a perfect circle pillar lenticular-sheet lens is used like drawing 3 (A) and drawing 4 
(A), even if you are going to make it condense discharge light in the predetermined diffusion 
angle theta using a condensing operation of a lens, the light which actually condenses to Focus F 
is only the paraxial ray LN near a lens center, and the other beams of light LF swerve from a 
focus, and become dissipation light (the so-called spherical aberration). Under the present 
circumstances, the beam of light LF which shifted the focus will dissipate out of the 
predetermined angle theta, and will become loss of light, and an unnecessary noise light. The 
geometrical optics-conditions for making spherical aberration of a lenticular-sheet lens into the 
minimum are between the oblateness e of the ellipse of a cross section (the main cutting plane) 
and the refractive indexes n of lens material which go to the ridgeline of a lenticular-sheet lens 
direct. n=1/e Formula (4) 

****** should just be realized. Moreover, oblateness e uses length 2b of the major axis of this 
ellipse, and length 2a of a minor axis. e2 = (b2-a2) / b2 Formula (5) 

It can write. Therefore, optimum conditions that of spherical aberration lost from a formula (1) 
and a formula (5) A major axis/minor axis = 2b/2 a=b/a=n / (n2-1) 1/2 Formula (6) 
For example, supposing it uses the matter of refractive-index =1.5 by acrylic resin, spherical 
aberration will disappear from a formula (6) at the time of a major axis / minor-axis =1.34. 



However, zero are made to the minimum, although the light energy which deviates from the 
predetermined diffusion angle theta does not become, since a part of beam of light from which a 
direction swerves by the optical diffusion by the optical diffusion layer 8 grade between the 
optical diffuse reflection layer 2 on the rear face of a light guide plate, a light guide plate, and a 
lens sheet, refraction, etc. arises in fact. In fact, even if it shifts from the aforementioned 
optimum value a little, the convergence nature of light gives a good result extremely, without 
falling. It is decided that to which range it is good fills other conditions (ii) and (iii). 
[0012] (ii) The focal distance f of a convex lens (the same is said of concave lens) is proportional 
to the radius of curvature of a lens side mostly. Therefore, the radius of curvature on the front 
face of a lens (especially lens point) decreases, and it can make a diffusion angle theta (angle of 
visibility) extended more greatly (if [ the refractive index n of a lens, and the repeat period P of a 
unit lens ] fixed), so that the major axis / minor-axis ratio b/a of an ellipse become large, as 
shown in a formula (7). Usually, as an object for the sources of a back light of a liquid crystal 
display element, a diffusion angle is designed at about 30 - 60 degrees, b/a and D/b which fulfill 
these conditions are chosen. 

(iii) If b/a (and D/b) sharpens not much greatly in case a lens is actually manufactured even 
though it processes a direct transparent base material with cutting, a press, etc., or even though 
it fabricates metal mold and roll intaglio printing first and processes a transparent base material 
by the pressing method, the casting method, etc. based on it, it will be hard coming to process it. 
Therefore, the upper limit of b/a becomes about 2.0 (about [ 1.0 or less still more preferably / an 
upper limit of D/b like / And it / In addition / the after-mentioned / D/b<= ] 0.5) from 
fabricating-operation nature generally. 

[0013] (2) Although it is next cut ratio D/b, it is made to penetrate among the beams of light 
which carry out the grazing incidence force to a lens sheet from the (i) light guide plate, and 
optimizing distribution with the amount which should be used as a discharge light, and the 
amount which should be made to feed back to a light guide plate side by total reflection, and 
should be reused in somewhere else is determined. At the time of within the limits of the 
aforementioned b/a, the experiment showed that the brightness in a diffusion angle alpha rose as 
D/b became large. However, for the moment, the mechanism of action is unknown. And it turns 
out that it falls to brightness equivalent to the edge light type surface light source which is 
D/b=0.1 and put only the lusterless bright film on the light guide plate front face which is the 
conventional technology when the lens sheet of 1.20 <=b/a<=2.00 is carried on a light guide plate 
and the edge light type surface light source is formed. Therefore, it needs to be referred to as 
D/b>=0.1. It takes for enlarging cut ratio D/b, and output light serves as a single peak response 
which made the summit the direction of a normal of the surface light source, and, in direction 
brightness of normal I (0), a diffusion angle alpha converges highly so that drawing 7 (c) may also 
show. Moreover, D/b> It becomes impossible for it to become impossible to disregard the 
influence of the emission light Ldiv which carried out incidence the ellipse side low section Pe 
and near Pe above critical angle thetac, and shifted from the normal of the surface light source 
greatly as shown in drawing 7 (B) or drawing 8 (B), and for this to be able to serve as side-lobe 
light, to maintain a predetermined diffusion angle from per 0.5, and to reduce loss of a light 
energy. It takes for approaching about D/b=1.0 especially, and the influence of a ratio is 
conspicuous. When shown as a relation I (theta) with the angle theta from the normal of the 
surface light source of the brightness of discharge light (-90<=theta<=+90), **** or 3 crest 
property, and a bird clapper understand I (theta) by the side-lobe light Ldiv like drawing 7 (D). 
D/b<=1.0 [ therefore, ] — it needs to be more preferably referred to as D/b<=0.5 
(jj) — aga j n — processing of a lens — or [ that there is no cutter which a demand in the 
configuration of the point of cutters (a byte, mill, etc.) sharpens too much keenly even when the 
valley between adjoining lenses will become narrow and it will carry out direct cutting polish of 
the transparent base material, if D/b=1.0 (let the upper half of an ellipse be a unit lens) is 
approached even if it says, since proper, and fills a demand ] — or it is hard coming to process 
D/b> Since there is the undercut section when it comes to 1.0, processing is very difficult 
Moreover, when fabricating a transparent base material by the pressing method and the casting 
method using metal mold, it is necessary to be D/b>1.0. 



(i) of the above conditions (1) (ii) (iii) and (i) of (2) The conditions with which (ii) is filled are 
conditions of a formula (3). . . 

[0014] (A) of drawing 7 is drawing showing the position of the total reflection critical point Pc in 
the lenticular-sheet lens of this invention, and tracing of a beam of light, and the amount D of 
cuts of (B) is large, and it is drawing showing tracing of a beam of light in case the total 
reflection critical point Pc is included in the lenticular-sheet lens. Although Ldiv appears in 
tracing of a beam of light in (B), it does not appear in (A). 

[0015] (A) of drawing 8 is drawing drawn in quest of tracing of a beam of light when a diffused 
light line carries out incidence to the lenticular-sheet lens (b/a=1.80, D/b=0.22) of this invention 
by computer simulation, and (B) asks for tracing of a beam of light when a diffused-hght line 
carries out incidence to the lenticular-sheet lens (b/a=1.80, D/b=0.83) with which the total 
reflection critical point Pc is greatly included for the amount D of cuts similarly. In (A) of drawing 
8 after tracing of the beam of light which carried out total reflection repeats total reflection 3 
times to 4 times by the lens / "air" interface, it is returned and reused by the light guide plate. 
On the other hand, by (B), when tracing of the beam of light which carried out total reflection by 
the 1-time "lens/air" interface is penetrated in air as it is and becomes still larger [ the angle 
with the normal of the surface light source to make ] in that case, a side lobe occurs and loss of 
a light energy is accepted. 

[0016] Compared with a convex lens, a focal position is as the above L the case of a concave 
lens ] the difference of the all direction of a lens, or back. Therefore, for a distant observer, the 
same operation as a convex lens and parenchyma is enough made rather than the focal distance 
of the lens sheet 4. Moreover, also in a hyperbola lenticular-sheet lens, it is [ of the 
aforementioned elliptic-cylinder lenticular-sheet lens ] the same. 

[0017] The behavior of the beam of light of this elliptic-cylinder unit lens is as having been 
shown in drawing 3 (B) and drawing 4 (B). It converges on Focus F and the beam of light which 
carries out incidence in parallel with an optical axis is emitted by the after an appropriate time 
predetermined diffusion angle theta. The beam of light which this diffusion angle theta could 
disregard spherical aberration, and separated greatly from the normal of a light guide plate by the 
smooth front face 10 of a light guide plate, and the total reflection in the lens sheet 4 It is an 
outline when the beam of light near the direction of a normal of the light guide plate which it was 
fed back in the light guide plate and produced by the diffuse reflection of the light reflex layer on 
the rear face of a light guide plate, i.e., a beam of light almost parallel to an optical axis, mainly 
carries out incidence to a lens. theta=2tan-1 (p/2f) Formula (7) 

It becomes. However, p is the opening width of face (when a unit lens is close without a crevice 
and is located in a line, it is the same as the repeat period of a unit lens) of a unit lens, and f is a 

focal distance. . 
[0018] The position which can do a focus so that comparison of drawing 3 and drawing 4 may 
show changes with a concave lens and a convex lens. That is, like drawing 3 (B), in the case of a 
convex lens, image formation turns into a real image, and a focus is made in the lens exterior 
(optical outgoing radiation side). Moreover, like drawing 4 (B), in the case of a concave lens, 
image formation turns into a virtual image, and a focus is made in the interior of a lens (optical 
incidence). However, since a sufficiently small focal distance takes compared with the distance 
from a lens front face (namely, surface light source front face) to an observer also in which case 
in the case of the use of this invention (usually 10mm or less), as an effect to an observer, great 
difference is not in concave and a **** lens. However, according to the experimental result, 
when it uses for the edge light type surface light source, it turns out that an optical output with 
a sharper diffusion angle is obtained for the direction of a convex lens also by the shape of 
isomorphism more highly [ the direction brightness of a normal ] than a concave lens. In order to 
deviate in a direction outside a lens when the light which causes total reflection by the interface 
of a lens and the air space by the side of a light-emission side is probably a concave lens, 
although the detail of a reason is unknown, and to deviate to the inboard of a lens in the case of 
a convex lens, it is thought that it originates in the difference. 

[0019] In addition, although the above explanation described the elliptic-cylinder type lenticular- 
sheet lens chiefly, a unit lens cross section is a formula (6). X2/a2-Y2/b2 =1 Formula (8) 



b/a is the inclination of an asymptote, and even if it is a hyperbola pillar type lenticular-sheet 
lens expressed by a<b and), it can expect the same effect (however here. The optimal range of a 
and b is the same as the case of an elliptic cylinder. 

[0020] Although these lens sheet can also be used with one-sheet composition, in order to 
control the optical diffusion angle of X and Y 2-ways (the vertical direction, longitudinal direction, 
etc.) using a pillar-shaped lens, you may carry out the laminating of the two lens sheet like 
drawing 5 so that the ridgeline may intersect perpendicularly. In this case, the height of the 
permeability of the component comparatively near the direction of a normal of a light-emission 
side among the beams of light with which making both of the sense of a lens side into the same 
direction like drawing 5, comes flying from the light reflex layer 2, natural, although it is the best 
comparatively on balance with the height of the rate of feedback from [ of a light-emission side ] 
a normal to the leaning light guide plate of a beam of light — the lens of each lens sheet 
opposes and faces each other (it faces across a lens side between two lens sheets) — a 
laminating can also be carried out like What could really fabricate the translucency base material, 
and could obtain it like drawing 2 (A), and formed the unit lens 42 on the translucency plate (or 
sheet) 44 like drawing 2 (B) is sufficient as a **** lens sheet. 

[0021] This lens sheet 4 is formed from a translucency base material. As a translucency base 
material, transparent ceramics, such as transparent resins, such as acrylate, such as urethane 
acrylate of the independent or the many organic functions which constructed the bridge by 
thermoplastics, such as polyester, such as a copolymer, a polyethylene terephthalate, and a 
polybutylene terephthalate, a polycarbonate, polystyrene, and the poly methyl pentene, 
ultraviolet rays, or the electron ray of acrylic esters, such as the poly methacrylic-acid methyl 
and a polymethylacrylate, or methacrylic-acid ester, and polyester acrylate, and a unsaturated 
polyester, and transparent glass, etc. are used here. When using as a lens sheet, the total 
thickness usually sets this translucency base material to about 20-1000 micrometers. 
[0022] The heat pressing method well-known, for example as a method of forming a lens 
configuration (JP,56-157310,A publication), After carrying out embossing to the thermoplastics 
film of ultraviolet-rays hardenability with the roll embossing version How (JP,61-156273,A 
publication) to irradiate ultraviolet rays and to stiffen the film, The resin which ultraviolet rays or 
the electron ray was irradiated [ resin ] and stiffened it, applying ultraviolet rays or electron ray 
hardenability resin liquid on roll intaglio printing which engraved the lens configuration, and 
covering a transparent base-material film on roll intaglio printing through resin liquid after filling 
up a crevice, The base-material film pasted up on it is released from mold from roll intaglio 
printing, and the methods (JP,3-223883,A, U.S. Pat. No. 4576850, etc.) of carrying out the 
allocated type of the lens configuration of roll intaglio printing to a hardening resin layer etc. are 
used. For the sake of the convenience which rolls round and processes the fabricated lens sheet 
in the case of this method, in order to prevent **** generating at the time of processing etc., 
what has flexibility and flexibility comparatively is selected as ultraviolet rays or an electron ray 
hardenability resin. 

[0023] Although it is necessary to select the translucency required of a translucency base 
material so that the diffused light may be enough penetrated to the grade which does not have 
trouble in use of each use, and its hyaline is the most desirable, it may be coloring transparence 
or lusterless translucence depending on a use. Here, lusterless transparence means the property 
to which the diffuse transmission of the transmitted light is made to carry out in all the 
directions of [ in a half-solid angle ] isotropic almost uniformly, and it is used for direction 
diffusibility, such as light, and a synonym. That is, for lusterless transparence, the angular 
distribution 10 (theta) of the transmitted light intensity (incident angle of i= 0 degree) when 
carrying out incidence of the parallel flux of light from a rear face, when the angle with the 
direction of a normal of the front face of a transparency base material to make is set to theta is 
a cos distribution. [0 =(theta) 10 mpcostheta, however -90 degrees <= theta<=90 degrees 
Formula (9) 

theta says the angle with Normal N to make, and the distribution and bird clapper by which 10 mp 
is similar to the transmitted light intensity of the direction of a normal, or it. 

[0024] It is desirable to use it for the rear face (opposite side of a lens side) of this lens sheet 4, 



carrying out a laminating to the optical diffusion sheet 8 which has minute irregularity (minute 
salient group 41). This reason is for equalizing the luminance distribution within a light-emission 
side, as mentioned later in the case of the edge light type surface light source. The minute 
irregularity 41 of 100 micrometers or less can do the height formed in optical diffusion sheet 8 
front face more than the wavelength of light source light also by also being able to form in the 
front face of a floodlighting nature base material directly by embossing by the heat press, 
sandblasting processing, etc., in addition forming in the flat front face of a translucency base 
material the translucency material layer which has a salient. Coating of the paint which made the 
transparent binder distribute transparent particles, such as a calcium carbonate, a silica, and 
acrylic resin, is specifically carried out, and the method of fabricating ultraviolet rays or electron 
ray hardenability resin liquid on roll intaglio printing indicated by the method of making the 
irregularity of a particle appear on the surface of a paint film or aforementioned JP,3-223883,A, 
U.S. Pat. No. 4576850, etc., so that a front face may serve as grinding minute irregularity etc. is 
used. 

[0025] It is the purpose that surface roughness makes the gap 9 (size deltaX) more than the 
wavelength of light source light, as for this salient 41, form partially at least like drawing 6 
between the light guide plate 1 below the wavelength of light source light and the optical 
diffusion sheet 8 and/or between the smooth front faces 10 of the optical diffusion sheet 8 and 
a lens sheet If the optical total reflection in the smooth flat surface 10 of a light guide plate 1 
stops fully occurring when gap deltaX is under the wavelength of light source light so that it may 
mention later, and it is an excess of 100 micrometer, the shape of toothing of a salient is 
conspicuous and inconvenient. 

[0026] Although the shape of what toothing has as this salient 41 as long as this purpose is 
reached, the best mode forms the shape of toothing (for example, a grain pattern, a crepe 
pattern, etc.) random on the front face of the optical diffusion sheet 8 in the whole surface from 
the point of obtaining the angular distribution of the uniform brightness within a desired diffusion 
angle, and the uniform luminance distribution within a surface of light source. If it is made like, 
since this salient group 41 acts also as an optical diffusion layer and diffuses light isotropic, this 
light L1 that carried out incidence from the front face of the optical diffusion sheet 8 as shown 
in drawing 6 , and the L2S grade are good, without obtaining uniform angular distribution and a 
half-tone-dot-like pattern being conspicuous. 

[0027] Of course, you may make it form the salient group 41 100 micrometers or less in the rear 
face (opposite side of a lens side) of this lens sheet besides making the optical diffusibility sheet 
8 intervene between the lens sheet 4 and the smooth flat surface 10 of a light guide plate more 
than the wavelength of lusterless transparency and a front face like the above. Such minute 
irregularity 41 can really be formed in the rear face of the shaping-lens sheet 4 by the same 
processing method as the above-mentioned optical diffusion sheet. 

[0028] As a material of the light guide plate 1 used by this invention, it chooses from the 
material of the aforementioned lens sheet, and the same translucency material. Usually, the resin 
of an acrylic or a polycarbonate is used. As for the thickness of a light guide plate, an about 1- 
10mm thing is usually used. 

[0029] Although it is desirable as the light source 3 used by this invention when the line light 
sources, such as a fluorescent light, obtain the brightness of whole surface homogeneity, it is 
also possible to use the point light sources, such as an incandescent lamp. As illustrated, 
isolating and preparing out of the side edge section of a light guide plate, a part of side edge 
section of a light guide plate 1 is cut and lacked, and this light source 3 can also lay a part or all 
underground into a light guide plate. From the point on the uniform disposition in the field of high 
brightness and brightness, the light source 3 can also be installed also in the side edge section 
of one of the two which will accept it light guide plate 1. What carried out metal vacuum 
evaporationo to the inside of the board which carried out configurations, such as what is well- 
known as a light source light reflex mirror 5, for example, a paraboloid pillar, a hyperbola pillar, 
and an elliptic cylinder, is used. 

[0030] In the case of the edge light type surface light source, on the smooth flat surface 10 of a 
light guide plate, the laminating of the aforementioned optical diffusion sheet 8 is carried out, and 



the laminating of the lens sheet 4 is further carried out on the optical diffusion sheet 8. By 
carrying the inside (flat-surface 10 side) like drawing 6 , in that case, as the minute irregularity 
41 turns to the lens side of the lens sheet 4 outside (opposite side of a flat surface 10) It is 
made showy [ the opening 9 more than the wavelength lambda of light source light / at least / in 
part ] between the salient group 41 of the smooth side 7 of the lens sheet 4, and the optical 
diffusion sheet 8, and/or the smooth side 10 of a light guide plate 1 and the salient group 41 of 
the optical diffusion sheet 8. Although determined with the homogeneity of the brightness in the 
field demanded, the use efficiency of a light energy, the size of a light guide plate, etc. the rate R 
of surface ratio of the opening portion 9, i.e., R=(area / all light guide plate surface areas of 
portion with opening more than wavelength lambda) x100%, a ratio R is usually 90% or more need 
more preferably 80% or more. 

[0031] As this reason, as a result of an experiment, when a light guide plate front face 10 with 
both surface roughness smooth [ below the wavelength of light ] like drawing 19 and the rear 
face 7 of a lens sheet are stuck, the interface on the light guide plate front face 10 and the rear 
face 7 of a lens sheet disappears optically. Among the input light from the line light source 3, 
most carried out incidence under with the critical angle from the side edge section by the side of 
the light source in the place of Distance y, it was emitted without carrying out total reflection, 
and as a result, from y, brightness fell rapidly and the bird clapper became clear darkly in the 
distant place. Of course, although there is also a beam of light which reaches a distant lens 
sheet from the direct light source like a beam of light L4, in intensity, these are decreased by 
the square of distance and seldom contribute to improvement in brightness. And it became clear 
that they are a ratio to length y of a light-emitting part and the overall length Y of the optical 
propagation of a light guide plate and x(y/Y)1 00=1 0-20%. therefore, in order to distribute equally 
the amount of light energies which carries out incidence to the light guide plate flat surface 10 
from the light source to all length Y, it is 10 - 20% of the incident light to a flat surface 10 — it 
is necessary to make it ****** and to carry out total reflection of the remainder 90 - 80% In 
general, it is ^(amount of transmitted lights / total reflection quantity of light) (area / all light 
guide plate ** area of portion with opening more than wavelength lambda) =R. Formula (10) 
It came out, and since it approximated, it made R clear that it is needed 80 to 90% or more. 
[0032] As a method of forming the opening more than the wavelength of light source light 
between the lens sheet 4 and a light guide plate 1, drawing 1 can reverse the sense of the lens 
side 42 and salient group 41, and the lens sheet 4 can also be placed (not shown). However, in 
order that the light which once converged into the desired angle in this case in the lens side 42 
may radiate isotropic again, it is difficult to control the diffusion angle of light in 30 - 60 degrees 
centering on the normal which is an optimum value. 

[0033] The light reflex layer 2 is a layer with the performance to which diffuse reflection of the 
light is carried out, and can be constituted as follows. 

** Form the white layer which made one side of a light guide plate layer distribute powder, such 
as high concealment nature and the high pigment of a whiteness degree, for example, a titanium 
dioxide, and aluminum, by paint etc. 

** By sand bright processing, embossing, etc., further, plating or vacuum evaporationo makes 
metals, such as aluminum, chromium, and silver, the concavo-convex encaustic side of the light 
guide plate in which lusterless detailed irregularity was formed, and form a metal thin film layer in 
it. 

** Concealment nature forms a metal thin film layer in the white layer which only formed the 
mat side by the application low. 

** It is good as for a method of an amendment in forming in a white half-tone-dot-like layer, 
increasing the rate of area as it keeps away from the light source, and the quantity of light of the 
light source declining. 

[0034] A diffusion angle is effective in order to evaluate the distribution state of the light of the 
surface light source. As a diffusion angle, it is half-power-angle thetaH. It is used, angle thetaH 
set to I (**thetaH / 2) =1(0) / 2 when transmitted light brightness (or intensity) makes this the 
decreasing function I of the angle theta from the normal of a light-emission side (theta) ****** - 
- it defines 



[0035] In addition, the penetrated type display of this invention is obtained by laying the 
penetrated type display device 6 like drawing 1 on the light-emission side of the surface light 
source 100 of this invention. As penetrated type display, a liquid crystal display element (LCD) 
electrochromic display (ECD) etc. is used. 
[0036] 

[Function] As aforementioned, there are few side lobes, the elliptic-cylinder lenticular-sheet lens 
of a claim 1 and a claim 4 has the good use efficiency of a light energy, and a diffusion angle 
becomes sharp and can obtain high normal brightness. An operation of this elliptic-cylinder 
lenticular-sheet lens is explained. As it already said that a lens sheet is designed like a formula 
(3), it can set to the edge light type surface light source. Reflection of the light in the various 
interfaces of the optical diffuse reflection layer on the rear face of a transparent material, a light 
guide plate, an opening, an optical diffusion sheet, and a lens sheet (total reflection or partial 
reflection), Transparency refraction, distribution of diffusion (transparency or reflection), and 
balance are optimized, the beam of light which came out of the light source 3 is distributed all 
over a transparent material 1, and the distribution within the light-emission side of brightness is 
made to equalize. Moreover, in order to converge with a lens the beam of light which mainly 
comes out from a light guide plate [ near the normal of a light-emission side ], The beam of light 
which can be distributed in the diffusion angle of a request of discharge light, inclines greatly 
from the normal of a light-emission side, and comes out from a light guide plate Most is fed back 
to a light guide plate side, since it is reused, the side-lobe light used as loss of a light energy is 
lost, and the amount which leaks out of the diffusion angle of an inside request of a luminous 
energy is reduced. 

[0037] Furthermore, in invention of a claim 2, like drawing 1 , the salient group 41 is formed in 
the front face of the optical diffusion sheet 8, and this forms an opening 9 partially at least 
between the smooth flat surface 10 of a light guide plate, and the lens sheet 4. In this opening 
section 9, since about 1.5 light guide plate 1 and a with a refractive index of about 1.0 air space 
(or ********) usually adjoin considering a flat surface 10 as an interface, the same optical total 
reflection as the case of drawing 1 7 happens. Therefore, in the field near the light source, in the 
field which discharge light was obtained by 10 - 20% of transmitted light of beam-of-light L1T 
which carry out incidence and are penetrated under with the critical angle at the flat surface 10, 
and is distant from the light source, after carrying out total reflection by the interface of this 
opening section 9, discharge light is obtained by component L2T of under a critical angle among 
the beams of light which carried out diffuse reflection in the optical diffuse reflection layer 2 on 
the back. 

[0038] Of course, total reflection of the light which carried out incidence to the field to which 
the salient group 41 and the flat surface 10 touch in part also in L2T is not carried out, but it is 
penetrated as it is, and turns into discharge light, the case where the surface ratio R of the 
opening section is 80 - 90% or more — a whole surface simultaneously — it becomes uniform 
luminance distribution It is. Moreover, the total reflection in a field 10 becomes a positive thing 
here by having made the height (namely, interval of the opening section) of a salient into one or 
more waves of light source light As the reason, like drawing 9 , when the beam of light L1 the 
light guide plate carried out [ the beam of light ] smooth flat-surface 10 incidence from the 
interior of a light guide plate carries out total reflection and is set to reflected light L1R, if it 
says strictly, the electromagnetic field of light may exist in air (or vacuum) 9, and 
electromagnetic-field L1 V which penetrated the interface 10 by the tunnel effect in part exist. 
However, these electromagnetic-field L1V are decreased exponentially, and an amplitude is set 
to 0 to the order about [ of light ] wavelength. Therefore, as for sufficiently big distance ****** 
and a beam of light L1, an opening 9 does not enter into the opening section 9 at all as a matter 
of fact compared with the wavelength of light 

[0039] However, like drawing 10 , if the lens sheet 4 of the rate of the isometropia approaches to 
distance deltaX of under the wavelength lambda of light to the field 10 of a light guide plate 
mostly with a light guide plate 1 (delta X<lambda), electromagnetic-field L1V which went into the 
lens sheet 4, without decreasing completely will be again set to progressive wave L1T, namely, 
transmitted light L1T will produce them. 



[0040] In this invention, since the salient 41 is formed in the front face of the optical diffusion 
sheet 8, the field which there are no field and opening section which have the opening section 9 
between a light guide plate 1 and the optical diffusion sheet 8 and/or between the optical 
diffusion sheet 8 and the lens sheet 4 like drawing 1 1 , and both are unifying optically (or even if 
there is an opening under the wavelength of light) is made. Among these, the total reflection of 
an incident light happens in the opening section, and an incident light penetrates in a portion 
without an opening. It is a ratio to the whole light guide plate surface product of an opening 
aspect product, and what the ratio of the quantity of light which carries out total reflection in 
respect often is decided for is as above-mentioned. 
[0041] 

[Effect of the Invention] It is condensed in an almost predetermined diffusion angle, and the light 
energy which should dissipate in the slant of the surface light source which originally becomes 
futility - a tangential direction is also returned to a light guide plate, and the surface light source 
of this invention can use the light emitted by the operation of the lenticular-sheet lens of a 
specific configuration from the light guide plate since there were few side lobes as a lighting light 
effective in observation. For the reason, the use efficiency of energy is good, and it is high 
brightness, and noise light is not emitted to the surface light source side. Moreover, even if it 
places a lenticular-sheet lens sheet, uniform distribution of the light source light into [ whole ] a 
light guide plate by the optical total reflection on the front face of a light guide plate are not 
barred, and the luminance distribution in a light-emission side is uniform. Moreover, by using an 
optical diffusion sheet together, further, the homogeneity of the luminance distribution in a light- 
emission side is high, and the optical diffusion pattern on the rear face of a light guide plate is 
also invisibility-ized good, furthermore, the display using the surface light source of this invention 

— ENEGI use efficiency, such as power, — high — high brightness — it is — a moderate angle 
of visibility — having — and a front face — the display of uniform brightness can be obtained 
[0042] 

[Example 1] 

(Forming cycle of a lenticular-sheet lens) It manufactured according to the following processes 
using equipment like drawing 12 . 

** The winding roll 1 1 of the base-material film of a transparent and colorless biaxial extension 
polyethylene terephthalate with a thickness of 100 micrometers was prepared. 
** Preparing the roll-like intaglio printing 14 which engraved the reverse mold (irregularity is 
reverse in the same configuration) 15 of an elliptic-cylinder lenticular-sheet lens configuration 
on the metal cylinder front face, and rotating this around a medial axis, ultraviolet-rays hardening 
type resin liquid 16 was supplied to the printing plate from the T die type nozzle 21, and 
restoration covering of the concavo-convex front face of the reverse mold of a lens was carried 
out 

** It ****(ed) at the speed which subsequently rolls round the aforementioned base-material 
film 12, and synchronizes with the rotation peripheral velocity of the rolHike intaglio printing 14 
from a roll 11, and with the press roll 13, a base-material film is minded on this roll intaglio 
printing, this resin liquid is minded in between, laminating adhesion was carried out, and the 
ultraviolet rays from mercury lamps 23 and 23 were irradiated from the base-material film side in 
the state of the **, and while carrying out bridge formation hardening of the resin liquid within 
this reverse mold, it pasted up with the 

** the hardening resin by which the lens configuration 19 where the base-material film it 
subsequently runs using the ablation roll 18 was pasted up on it was fabricated — exfoliating — 
** — the elliptic-cylinder lenticular-sheet lens sheet 20 was obtained thus 
incidentally — ; 

Lens configuration; it is as drawing 2 (A) a - unit lens configuration; convex elliptic cylinder (a 
major axis is turned in the direction of a normal of a lens sheet.). 

- Major-axis length 2b=230micrometer, minor-axis length 2a=128 micrometer and, major-axis 
length / minor-axis length = the repeat period of p= 110 micrometers, cut ratio D/b=0.34, and 
the amount ultraviolet-rays hardenability resin liquid of cuts of D= 50 micrometers of 
2b/2a=1.80, and a lens unit; 



- Let polyfunctional polyester acrylate oligomer and a photoreaction initiator be principal 
components. 

[0043] (Forming cycle of an optical diffusion sheet) 

** Roll-like intaglio printing which engraved the minute irregularity (salient group) in which #80 
carried out sandblasting to the metal cylinder front face, and which was obtained on it was 
prepared. 

** Subsequently, the translucency base material of a transparent and colorless biaxial extension 
polyethylene terephthalate with a thickness of 50 micrometers was rolled round, it rewound from 
the roll, and the lusterless transparent minute irregularity which consists of an ultraviolet-rays 
hardening type resin hardened material which does not contain a flatting agent on the front face 
of a translucency base material was fabricated using the same equipment as a lens forming 
cycle, and resin liquid. 

** The optical diffusion layer which carries out specification to this invention was acquired thus, 
incidentally — ; — minute — irregularity, Hayes value =88.8, surface glossiness (JIS-Z -8741) 
=11-3, and surface roughness (ten-point average of roughness height of JIS-B -0601) Rz= — 
38.4 micrometers [0044] 

[Example 2] The ridgeline was made for two elliptic-cylinder lens sheets manufactured in the 
example 1 to go direct, each lens side was turned in the direction of a light-emission side, and 
was piled up, the laminating of an optical diffusion sheet and the light guide plate was carried out 
directly under it, and the edge light type surface light source like drawing 1 was obtained. 
Light guide plate; 

™ material; — a polymethylmethacrylate polymer resin and configuration; — a rectangular 
parallelepiped 

Thickness x width-of-face x depth (propagation of light) =4x150x200mm, and a front face; the 
ten-point average of roughness height made the smooth nature below Rz=0.1 micrometer on the 
whole surface. 

- Rear face; the lusterless invisible writing ink was printed in the shape of [ circular ] a halftone 
dot at the rear face of a light guide plate, and the specular reflection nature film which carried 
out vacuum deposition of the aluminum to the polyethylene-terephthalate film at the rear face 
was set. The half tone dot formed the impalpable powder of a silica by silk screen printing using 
the thing which the binder of an acrylic resin was made to distribute. The array of a half tone dot 
was made to arrange in the in-every-direction direction the repeat period of 2mm. The diameter 
of a half tone dot was set to 0.1mm, was enlarged in proportion to the distance from the light 
source, and was set to 1mm at the edge of the light source and an opposite side in the place 
near the light source. 

Light source; the white fluorescent light of 5W has been arranged to the ends of a light guide 
plate as the line light source. The metallic reflecting mirror was put on the light guide plate and 
the opposite side. 

The performance of the surface light source of the above composition is as follows. 

- The angular distribution of brightness is as drawing 13 . 

- The distribution within the light-emission side of half-power-angle thetah=70 degree, direction 
brightness (light guide plate center section) =of normal 2260 cd/m2, and the direction brightness 
of a normal; less than **5%. Viewing also has no abbreviation homogeneity and side-lobe 
generating. 

[0045] 

[Example 3] The lens configuration was changed as follows, and also it was presupposed that it 
is the same as an example 2. 
Lens configuration; 

- Unit lens configuration; convex elliptic cylinder (a major axis is turned in the direction of a 
normal of a lens sheet.) 

- Major-axis length 2b=230micrometer, minor-axis length 2a=128 micrometer and, major-axis 
length / minor-axis length = the performance of the surface light source of composition with an 
amount [ of 2b/2a=1.80, and a lens unit / the repeat period of p= 95 micrometers, cut ratio 
D/b=0.31, and the amount of cuts ] of D= 36 micrometers or more is as follows. 



- The angular distribution of brightness is as profile drawing 13 (not shown). 

- The distribution within the light-emission side of half-power-angle thetah=68 degree, direction 
brightness (light guide plate center section) =of normal 2101 cd/m2, and the direction brightness 
of a normal; less than **5%. Viewing also has no abbreviation homogeneity and side-lobe 
generating. 

[0046] 

[Example 4] The lens configuration was changed as follows, and also it was presupposed that it 
is the same as an example 2. 
Lens configuration; 

- Unit lens configuration; convex elliptic cylinder (a major axis is turned in the direction of a 
normal of a lens sheet.) 

- Major-axis length 2b=230micrometer, minor-axis length 2a=128 micrometer and, major-axis 
length / minor-axis length = the performance of the surface light source of composition with an 
amount [ of 2b/2a=1.80, and a lens unit / the repeat period of p= 75 micrometers, cut ratio 
D/b=0.19, and the amount of cuts ] of D= 22 micrometers or more is as follows. 

- The angular distribution of brightness is as profile drawing 13 (not shown). 

- The distribution within the light-emission side of half-power-angle thetah=65 degree, direction 
brightness (light guide plate center section) =of normal 1865 cd/m2, and the direction brightness 
of a normal; less than **5%. Viewing also has no abbreviation homogeneity and side-lobe 
generating. 

[0047] 

[Example 5] The lens configuration was changed as follows, and also it was presupposed that it 
is the same as an example 2. 
Lens configuration; 

- Unit lens configuration; convex elliptic cylinder (a major axis is turned in the direction of a 
normal of a lens sheet.) 

- Major-axis length 2b=204micrometer, minor-axis length 2a=150 micrometer and, major-axis 
length / minor-axis length = the performance of the surface light source of composition with an 
amount [ of 2b/2a=1.36, and a lens unit / the repeat period of p= 130 micrometers, cut ratio 
D/b=0.49, and the amount of cuts ] of D= 50 micrometers or more is as follows. 

- The angular distribution of brightness is as profile drawing 13 (not shown). 

- The distribution within the light-emission side of half-power-angle thetah=72 degree, direction 
brightness (light guide plate center section) =of normal 2028 cd/m2, and the direction brightness 
of a normal; less than **5%. Viewing also has no abbreviation homogeneity and side-lobe 
generating. 

[0048] 

[The example 1 of comparison] In the example 2, it replaced with the lens sheet convex elliptic- 
cylinder lenticular-sheet lens, and specification of the following triangle pole prism type 
lenticular-sheet lens was carried out. 

- Cross-section configuration; Rectangular equilateral triangle. The vertical angle of 90 degrees 
is turned in the direction of a normal of the surface light source. 

- repeat period (length of one side) =100micrometer and material of a unit lens, lamination, and a 
process — the convex elliptic-cylinder lenticular-sheet lens of an example 1 — the same . 

The performance of the surface light source of the above composition is as follows. 

- The angular distribution of brightness is as drawing 14 . 

- The distribution within the light-emission side of half-power-angle =68 degree, direction 
brightness (light guide plate center section) =of normal 2074 cd/m2, and the direction brightness 
of a normal; less than **5%. Viewing is also homogeneity and those with side-lobe generating 
mostly, (It is a peak to the direction of **75 degrees from a normal) 

Side-lobe peak brightness / direction brightness of a normal = 26% [0049] 

[The example 2 of comparison] In the example 2, the convex elliptic-cylinder lenticular-sheet 

lens of the following configurations was used. 

Lens configuration; 

- Unit lens configuration; convex elliptic cylinder (a minor axis is turned in the direction of a 



normal of a lens sheet.) 

- Major-axis length 2b=1 SOmicrometer, minor-axis length 2a=204 micrometer and, major-axis 
length / minor-axis length = the amount of repeat period cut ratio D/b[ of p= 1 77 micrometers ] 
=0.49 cuts of 2b/2a=0.74 t and a lens unit D= 37-micrometer others presupposed that it is the 
same as an example 2. For the performance of the surface light source of the above 
composition, the angular distribution of - brightness is as follows as drawing 15 . 

- The distribution within the light-emission side of half-power-angle =84 degree, direction 
brightness (light guide plate center section) =of normal 1 734 cd/m2, and the direction brightness 
of a normal; less than **5%. Viewing is also homogeneity and those with side-lobe generating 
mostly. (They are those of brightness with a peak to the direction distant from the direction of a 
normal **75 degrees) 

Side-lobe peak brightness / direction brightness of a normal = 37% [0050] 
[The example 3 of comparison] In the example 2, the object which does not make an optical 
diffusion sheet placed between the rear faces of a lens sheet was used. A lens sheet rear face is 
the base-material film front face itself, and the ten-point average of roughness height Rz on a 
film rear face and the front face of a light guide plate was taken as the less than 0.1 -micrometer 
smooth flat surface. Others presupposed that it is the same as an example 2. Brightness has 
fallen, so that the performance of the surface light source of the above composition falls rapidly 
with the distance from the light source and is visually sensed dark from the light source in a 5cm 
place, although the direction brightness of a normal of a light-emission side is high brightness 
****** [ 4cm near the light source side edge section ]. 
[0051] 

[The example 4 of comparison] [n the example 2, the lenticular^sheet lens and the optical 
diffusion sheet were removed, and two lusterless transparent sheets of the following composition 
were put on instead of on the light-emission side 10 of a light guide plate (equivalent to the 
conventional technology). 

Lusterless transparent sheet; the sheet which carried out coating of the paint of 2 liquid 
hardening type polyurethane which distributed the particle with a particle size [ of a calcium < 
carbonate ] of 1-5 micrometers as a flatting agent to both sides of the biaxial extension 
polyethylene-terephthalate film of 50-micrometer **, and formed the paint film of 5 micrometers 
of thickness at the time of dryness in them. 

For the performance of the surface light source of the above composition, the angular 
distribution of - brightness is as drawing 16 . 

- Half power angle = 70 degrees (however, also outside a half power angle, it does not decrease 
suddenly but a certain amount of discharge light is distributed.) 

- The distribution within the light-emission side of direction brightness (light guide plate center 
section) =of normal 1491 cd/m2, and the direction brightness of a normal; less than **5%. 
Viewing is also uniform. 

- With no side-lobe generating. 
[0050] 



[Translation done.] 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective diagram of the example of the edge light type surface light source 
of this invention, and the penetrated type display using it 

[Drawing 2] The perspective diagram of the example of the lens sheet used by this invention. In 
the case of an elliptic-cylinder type lenticular-sheet lens (A) is a convex lens and, in the case of 
a concave lens, (B) is. 

[Drawing 3] Drawing which explained the behavior of the beam of light of a lens sheet, especially 
spherical aberration with the unit lens. For (A), in the case of a convex perfect circle pillar lens, 
(B) is in the case of the convex elliptic-cylinder lens of this invention. 

[Drawing 4] Drawing which explained the behavior of the beam of light of a lens sheet, especially 
spherical aberration with the unit lens. For (A), in the case of a concave perfect circle pillar lens, 
(B) is in the case of the concave elliptic-cylinder lens of this invention. 
[Drawing 5] The perspective diagram of another example of the lens sheet used by this 
invention. When the laminating of the two elliptic-cylinder type lenticular-sheet lenses is carried 
out so that both shaft may go direct. 

[Drawing 6] The cross section of the example of the edge light type surface light source of this 
invention. The example in which both sides inserted the optical diffusion sheet which has minute 
irregularity, and formed two openings (two-layer) in the interface of a light guide plate and a lens 
sheet. 

[Drawing 7] (A) Drawing showing the position of the total reflection critical point Pc in the 
lenticulai^sheet lens of this invention, and tracing of a beam of light. 

(B) Drawing showing tracing of a beam of light in case the amount D of cuts is large and the total 
reflection critical point Pc is included in the lenticular-sheet lens. 

[Drawing 8] (A) Drawing showing tracing of a beam of light when a diffused-light line carries out 
incidence on the lenticular-sheet lens of this invention. 

(B) Drawing showing tracing of a beam of light when a diffused-light line carries out incidence on 
the lenticular-sheet lens with which the total reflection critical point Pc is greatly included for 
the amount D of cuts. 

[Drawing 9] The cross section showing the behavior of a beam of light which carries out total 
reflection at the smooth flat surface on the front face of a light guide plate. Electromagnetic field 
are oozing by the tunnel effect in air in part. 

[Drawing 10] The cross section in which the beam of light which oozed out by the tunnel effect 
from the light guide plate shows a progressive wave and a bird clapper again within a lens sheet. 
[Drawing 11] The cross section showing that total reflection of a part of beam of light which 
advances toward the light guide plate shell exterior is carried out, and it penetrates a part in the 
optical diffusion sheet used by this invention. 

[Drawing 12] The cross section showing an example of the manufacture method of this invention. 
It corresponds to (an example 1). 

[Drawing 13] The property of the edge light type surface light source of this invention (example 
2). The angular distribution of the degree of discharge luminosity at the time of using the convex 
elliptic-cylinder lenticular^sheet lens with which the major axis was suitable in the direction of a 



normal is illustrated. 

fDrawing 14] The property of the edge light type surface light source of (the example 2 of 
comparison). The angular distribution of the degree of discharge luminosity at the time of using a 
triangle pole lenticular-sheet lens is illustrated. 

[Drawing 15] The property of the edge light type surface light source of (the example 3 of 
comparison). The angular distribution of the degree of discharge luminosity at the time of using 
the convex elliptic-cylinder lenticular-sheet lens with which the minor axis was suitable in the 
direction of a normal is illustrated. 

FDrawing 16] The property of the edge light type surface light source of (the example 4 of 
comparison). Two lusterless transparent sheets were carried on the light-emission side of a light 
guide plate. 

[Drawing 1 7] The cross section of the edge light type surface light source of the conventional 
technology. When you have no lens sheet on a light guide plate. 

[Drawing 18] The perspective diagram of the edge light type surface light source of the 
conventional technology. When a lens sheet was not placed on the light guide plate, and an 
opening was not placed in between but it is made to stick. 

[Drawing 19] The expanded sectional view of drawing 18 . It is shown that the interface of a lens 
sheet and a light guide plate is carrying out disappearance unification optically. 
[Description of Notations] 

1 Light Guide Plate 

2 Light Reflex Layer 

3 Light Source (Unit) 

4 Lens Sheet 

5 Reflecting Mirror 

6 Penetrated Type Display, Such as Liquid Crystal Display 

7 Smooth Flat Surface on Rear Face of Lens Sheet 

8 Direction Diffusibility Sheets, Such as Light (Optical Diffusion Layer) 

9 Opening 

The smooth flat surface of 10 light-guide-plate front face. 

1 1 winding roll 

12 base-material film 

13 press roll 

14 roll-like intaglio printing 

The reverse mold of 1 5 lens configuration 
1 6 ultraviolet-rays hardening type resin liquid 
Non-hardening resin liquid in 17 lens reverse type 

18 ablation roll 

19 lens configuration (lens unit) 

20 lens sheet 

21 T-die type nozzle 

22 liquid reservoirs 

23 mercury lamps 

The salient of 41 lens sheet (group) 
42 lens units 

The stratum lucidum which has 43 salient groups 
44 transparent base-material layer 
The 100 surface light source 
200 display 
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[0 03 2] I/J/XJ/- h4t 1 £ ©ISfclftSiijte 

h4£> *©WXflB4 2 £3?&»4 l©fl*«:Hl i: 
ttSte$-fr-cff< r i (HjiHi-f) . fitrw 

-J.l'l'Xffi4 2^fi©A«rtlc|fcj|t£iT,fc. 
ffW*«fc»«UTLt5*, ft©&;f«l£* 
iI1ET-fcSfe$lSr t t''ki: Lfc3 0t~ 6 0&t*9lclWI5?-t- 

[0 0 3 3] 3tKJ»« 2 14. 3tefc«*R»4*atttB*T 

ffolffcot, WT©.fc 5 fcfltJfrTS 5. 

09*.ff, ZJfcft^v. XA^->7Afg©!|s&5fc£r# 

^ma^^ufc^fewiMiia^Bst-^ jek, ta^ 

[003 4] BB3taH03t©^*««SrWti-*-5fcH:, & 

BD©*te»*»6>©A«fl©»'>H*I (6) 

I (±9 H /2) =1 (0) /2ifrSA0 H i:Lt^ 

[003 5] ft, fr&W<n&%m ioo ©7fe&fflaS_h 
K . 19 1 O «fc 5 fcSilffiSc^Sf ^ 6 Sr««+5 r. t £ 

U-Ctt, ffifa*^*^ (LCD) atv^ hn^n> 

T^XTV-f (ECD) gwBve>*vs< s 

[0 0 3 6] 

-U-yXf4, iilE©ji 9 Ku— ^/>*< jfcai^/U 

-uvxrof^fflico^-csip^-rs. SC (3) ©.fc^icu- 
<Y hSBffjteWJiftttS, #JtettaBfi©**fc*RIMr i» 



m 3 f, m tcXMtemytft 1 ©£® f-#ss $ ^-css?*© 

fiJ«S*t<5*, ft^A-*-©t»*i:&5lM Rn-y 

[0 0 3 7] 35fcI«*S2©»WCH:, 8l©i5K, 

9 **R©¥?&¥® 1 0 £ u><Xi/— h4t OWC, 'J> 

14, 58«©*3t«li:JH»f*l. 0*IS©£ 

ftfi (7JrSttHa»«) £^¥B51 0 5r#®i LXm^T 

tt>%Mi5:&<Dmm-?n¥ffi 1 o ic[s#^*«x-aw us 

iSLT^OfciSfcL 1 T© 1 0~2 0%©Sji)ttC iot 

[0 0 3 8] 40^, L 2TK>tfT?t, ^®S¥4 1 

k¥ffi l 0 i:^S5DfcU-Cir^5«H«fcAWUfc3tef±. 

R^8 0~9 0%&>±<DW&s ^Sf5^±&-«r)W«^# 

PB) Sr, %U%<0~ jSSW±l-Ufcr tic £9, BS10 

COWLiVttffittHftftltttSU )t©&ftms©3t- 
-^--e*«tt0i:<e5. ict, 3g»9asat©**fc 
Jt^T*^*#*E««»ttf. L 1 14*^±±< , 
^PISP 9 © * \£ tt A fe> * V V 

[0 0 3 9] H0©i ^ICgftffil itSlS 

^JSSf^© l^vXiX- h 4 ^7t«©S 1 0 icM U 
jt©j^ftl*i^©[eStAXjaja<J< t (AX< 
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L 1 VliStfittT&L 1T£££, BP*>iSiIftL 1 Tfl* 

[oo4o] ^iPjt-SH^-m, ft&lfcv'- h 8 ©sb 

fc£fi4 i#J&fcUT*>5ft, 01 i©J:5fciS9feKi 
h 8 iwfflfttf/OJttJtetfcKS'- h 8 t u- 
yXV- h 4 i «om(Cf±^SIHtAt 9 Sr*T+5««i:ffiHR» 

otttott*i) ««i:*-C#5. r*Hb©5*>> 

j$©iI9T*fcS 0 
[004 1] 

& *m * ftfc;)m%m£©&iWs * ft, 

v >T fc , #7£«*®T-©ft£K#t»c J: 5 J»*Krt^*^ 
o***o*-«c^ESr«?ff 5 r ir < ftttlflffirt X* 
<•*>*. *fc, *lt»S/-h 

*TOb£ft3o *38W©ffi3fe*£«tr*fc«* 

sab. «A*ai*^f-*j«a»*fl«*<, -aswafc, a 

[0 0 4 2] 

(U-Vf-dr^7-I/VXC0^Xg) iai2©#&ga 
«rfl!lr\ KT©XSteJ:9lGSUfc. 

1 0 0 uraOM^S^ttZ^hf&W^V^f-^T- 

Lfc. 

14*fflf U rfrfc^'frtt©!^ ClllE^oo, T 
y-TSJy X/W2 l *>&mft9Mfc3!4MB1K l 6 $rK£St- 
#ytU i^yX©iJ!ao|yii!b*BSr*«««Ufc. 
®*^-C*ME*tt7 w /ua 1 2 !)n-;m 
B-/Mfc|HJRl 4©ia(BHjfi*iBI»i-5**-e#UJU 



14 

©Wf< UT, yH^V^f-^r^y-Vl/^s-yi 0£ 

l^Xflfrfr : 1512 (A) 

•£tt*2 b = 2 3 0/im 
io ? 2a = 128jim 

•fittfi/g«fi=2b/2a=l. 8 0 

• ft)iAitD / /b = 0. 3 4 

• 5JiifiD= 5 0 /i m 

[0043] Otttft v— b ©«IS) 
20 ®&JSRtsaEBi-# 8 o ©U-v y-f^T. y 

WB&BMfctt i 9 ftSttiH LiSW©^J^MG*^ bfc, 
t>**fc ; , 

30 • 's-f X{|;= 8 8. 8 

• ScBftiRS (JIS-Z-8741) =1 1. 3 
•3cBffi£ (J I S-B-0 6 0 R 
z = 3 8 . 4 /i m 

[0 044] 

[0^KM2 1 £Jfc«! 1 -CHJSUfcfllRttw^Xi/- b 2 
*»Jf : 

■ wik ; a:**. 

J**X«XJWt (*©e**(Sl) =4X150X200 
mm 

•£S; +£¥*&fi*aS£BK;»^TR z = 0. lum 

- g® ; *%«ft>SSt£KffiL391W v^SrH^©ffl.^ 
^ICPnUiJU, ^©SB^T^SI^^A^xJf Dxfi/yf 
l/7^1/-b7^ A'AIC.St^JSf Lfc^®SWtt7 )V 
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mtJB&l'lt. IHjSOEJJH:, |*0igUHJH2mmTflfE 

0. lmmi U 3t^fe0^iifcit^J UX^t < L N 
3t»i:S»««)*«T? 1 mm k Ltc. 
2£M ; WijtMk Lt> 5 W©efe«3t««ri»3t«0P5*i 
tela* Lfc„ »3fctf £K»«tett£*tt©Sl**«rMv * 

■ 8h = 70S 

• Vmfrfiltm (*3t«f *») = 2 2 6 0 c d /m 2 

• jsaft*i^w*o3to»Wffirt©»* : ± 5 %art. 

[004 5] 

[*&S0iJ3] wX?B*tSrTeoJ:5RUS^5teB:3tlfc 

• -ftttS 2b = 230/xm 

• Sfftft 2a = 128(im 
•«jif/Itt«=2b/2a = l. 8 0 

• l/VX*t©| 19 jg LmM p = 9 5 (i m 

• m&itD/ b = 0 . 3 1 

• W&4D= 3 6 ^ m 

• »a^^a^*ii^cn&iai 3©ji<? aa^-fr-r ) „ 

• &^*|pI®« (jgWfifeS) =2 1 0 1 c d/m 2 
[0 0 4 6] 

[HffiM4] ^X^«rTe©£5fc**$teH3afc 

»*l^miRirJ5. ) 

• 2b = 2 30/im 

• SW*2 a = 1 2 8/im 

• *WS/M*4ft=2 b/2 a = l. 8 0 

• w-VX^cOiiL 9 5S UJ^ffl p = 75um 

• §JiifcfcD/b = 0. 19 

• §Jii4D= 2 2 m m 

• mm<Dfi&ftim$*:v&m 1 3 <oii 9 m^T) . 

• ¥ffi.ft flh = 65S 

• SiMl^ffiBft (^ft«*ifegiS) = 1 8 6 5 c d/m 2 



iff 

[0 0 4 7] 

0tj2fcPI£2: Ufc„ 

l*#|i]fclRltt<&. ) 

• ;ft$fcfi:2 b = 204jim 
10 - 2a = 150/im 

•ft#*/Sift=2b/2a=l. 3 6 

• ^XI|l&©H9SUSN(lp = l 30(im 

• §Ji£itD/b = 0. 4 9 

• 93j^fiD= 5 0 Aim 

• »Sro^g^*(l^:B&ia 1 3 <om 9 (H^-ttT) . 

• ^NCA0 h = 7 2g| 

• mmftfamg =20280 d/m 2 

20 tffcB&i^— 
[0 0 4 8] 

[itnm i ] HJ6M2 tctky^x* i/yx->- hatgRtt 

• (-52©ft£) = 10 0ju 
m 

• tt£K>fclE$MiTtf:|g l 4 roil 9. 

6 8* 

• &mJjfaB& (SfJbK^**) = 2 0 7 4 c d/m 2 

40 Kn-7't 0 -^»^/ffi^(6]«S= 2 6 % 

[0 0 4 9] 

; 

^*fS]{C|Sllt5„ ) 

• ftfftS 2 b = 1 50jim 
• J&ttft 2a = 204nm 
•SiI/Silf=2b/2a=0. 7 4 

so • l/yXffirff)^9Sm«p=l 7 7^111 
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■$Ji&J£D/b = 0. 4 9 
S&Jk D=3 7fim 

* 2 tiPiDt bfc„ w±©«$©E7tii© 

• »g©££#*»*EI 1 5 Wil •? o 

• SSB^ftlfft <5*#K+*») = 1 7 3 4 c d/m2 

•t-<Kn-^4t»)„ («fe«*iaiJ:0, ±7 5«« 

nfc*isi iawt© tr— * *> 9 ) 

[0 0 5 0] 

St^^KSBcO+^^ffi cfRztiO. 1 n m*ricD 
¥»¥Ei: Ufc, 2 t^Dt Lfc. «± 

SfHI!jSg|H5ift'lg4 cm£T-ttii;»fire$>5a s , %m.frb<n 
Sgfti: t fc lcm$cK{gfF U 3t2S^?> 5 c mto3fT?»4 S 
mt'Bf < jg £ 5awW«iS«T LTLto fc. 
[0 0 5 1] 

USW v— b 2tScSr^3t«03t*JctilB 1 0 ±m«*fc 

7 L u7?u—y>7 4/i'j>.<DmMK % mmMb\^x&m# 

$ A 1 ~ 5 n m©*^*^* $ -Brfc 2 JfcBS'f k 
S# V * l'* ^Oiftiil Ufa&B#©J8W 5 m m<nm 

61l±©Wlft©ifi#*©tttttt\ 
•if©AM*(4il 6 roil 9. 

tfr*>5««©sttBfta l #*-t'5. ) 

• ^#iwwt .g******) = 1 4 9 1 c d/ m 2 

[0 0 5 0] 
[HBOliSUKcttWl 

[Ull] #3893©^ y^-f b§!®7tliu XtHrftfcffl 
[EI 2] X-WRX'm^^Xi/-- hwHSg^J©^ 

a ffinaii'ma7-n'X©8^ 0 (a) c±a 

w-^X, (B) teQflu-vX©:$§^ 0 
IBS] u^X«>- h©3fctl©#i(l, #tc^EitZ^Sr^ 

-a, (b) H^jswwfiwntt^^xwa^. 



(10) 

&uyx-c*f£9!bfcEI. (A) ttGflXWfti^x©^ 

-g\ (B) tt^HWQMIRttl':';*©*^ 

[EI 5] ^W-cfflv-Su-^Xv—hcoSiJcolUfeWco^ 

[HI 6] *^M©ais'^7-f M!®3teilg©lll£0iJ©»TB 
Sr«TS**fctk->-h«rlfAL.. 2i»Sf (2JI) offiBl 
[07] (A) i^VXI^ttS 
(B) ^0ii*D>5S7C^<. ^^^-3.7-u-^Xlc^S 
EL 

[El 8] (A) ^^©^v^a^— ^>X^M:»:3t 
AW Lfc*^©3fc&©fiJ$&*-rEI„ 

(B) «»*D!&S*£<±^ttffj£Pc#£*;h/t^ 

20 ^©Ui»Sr^-t"EI. 

[EI 9 ] *3bK«ffiO s P?t 1 FSi'C^S*ti - 53tei(ll©*» 

[ei 1 0 ] h^*^a*-c»*tH ufcjte*sia j 

[Ell 1] *38WT?fflir^5**E»'>-hfc»v^-C. *3fc 
5>*»^|Sja»o XiStT-T Sit***— »£R*t * ^ 

-gpsii-r 5 r t **i-wiBa 

[Ell 2] *58H©«fi*«fe©— «**-fWBBI. (H 
30 Jfitftji) tc#j£-*-s. 

[Ell 3] #3191 (IHt^2) ©xyi?7^ hSffiTtf 

[Ell 4] Ofctfe0!2) ©3cj/5??-f hSflftte*©** 
tto E.^ttW^^a.^-WVXSrfflV^fc^©, ifetti 
3te**©*i0BM&«:H*1-3. 

[Ell 5] (ttMima) hS!®*®©^ 

40 ^XSrffi^fc^a-©, ^ttl7t®S©«a^ : SrEI*'r 

5o 

[Ell 6] (VcXMA) nx-yisy^ YmM%U<n>^ 

[Ell 7] f&feftflrw^s'v^ bSaEJtaS©»rSI2lo 

w VX>>- h ^ L©^&„ 
[Ell 8] tt3SS[flf«)*yS?5-f hSEftaaw&mElo 

so [El 1 9 ] El 1 8 ©fefcBrEElo t'VX->- h t 
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1 *3teK 

2 ftEcttB 

3 %M h) 

4 uvx-/- b 

5 

8 ^^itectt^- h mmm) 

9 .gut 

1 l^WO Vi—J^ 
1 2 SM7 W ^ 
1 3jfffiD— 

1 ito-A-lKMJK 



£0 



1 5 u^xwvwmw. 

i 6&0#*ft:3!ttllBtt 

1 7 u^xij»art©5taBifl5»flB« 

1 8fll8in— A- 

1 9 i^yXf« (fyxfft) 

2 o i/yx-y- }» 

2 lT^S;X;l/ 
2 2«?g*9 
2 3tK«S 
io 41 i/yx-/-b©??e ffl) 
4 2 yyx^-ft 

4 4391£ttJI 

i o o m%M 

2 0 0 



[mi] 



[H4] 
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W)6] 
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(14) 






-60 
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mi 4] 



-«rl 



9 > 7 




[mi 5] 




(17) 



[121 1 6] 



ice) 




[mi 7] 




[mi 9] 
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[«WB] ¥-&6*Ein 12 0 
[*tt«3E 1 1 

[*£«] wnai 
[WFI*#©I51B] 

iwre»*#*iB©3y*miB±Kawi*ix*:iHx 

?ULTfc9» KffiHtt^t!ti'VXH:et**lRja57l£i*tUB 



1.40 ^BSr*^ 1 • 60 
1. 2 0^fti/St4^2. 0 0 

0. 1 O^SJ&S/fittl^O. 5 0 

®Wg»Bt^7t^<ora(C7tteifc'>— bfcr t 

SrWKfcl-SIWWI 1 E*roB3tigo 
[111*9(3 ] IWBfttfcftS'- v^Kk/MHfiS:* 
ft < t fc-#ro*BM* 9 „ ffirESS'MIfli&Bti:* 
mB.£i> i %M%<Dfc$:U±* 1 0 0 At mtiTT-fc <9 » 

* w* t -r sit** 2 E^wBTtaio 
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[0 0 0 1 ] 

IB*±©fi|ffl#B] *^tt^f^7-^?r 

assess©* y * ^ k 

10 0 0 2] 

[&&©8fl?] RMfSB (LCD) 0/<y?5-<b 
(DJ2LL2.© J: 5 fcafttt i Lfc^i y 5? 5 >T 
aW*¥ffWR*»e>45*3t*©«l«!ffiOK*XB:— * 

5-162201) . 

7-^VX©3?®£:frU >b? — *roSSr¥»ffit Lfc 
±KUTSia, L'^ro^flll^lfLt, •£©& 

bsm* * *Brs©a ««Hrt \m& z * a 

Ci/iSt?#5 (HW¥4- 1 0 7 2 0 1) „ r©l^X 

S'*- httBiBawifc** (Bisaws'-h) <b*a^*T 

O (*S#fFfg4 729 06 7^) J: 9 fc, ft}g©ft^ 
[0 0 0 3] 

©aw© «f » ixwi K%mm *»rt fc fc »* © ®x* 

E©fe»*|piSr^->i UT3 0° ~6 0° ©A&rtK: 
ftwf-y (1M Kn-7*) #3S£^3t^9^.&#;fc 

frb 2~4 cmi£ttS5»£Tfc ^;mj>.-tjl£>£ 



[0004] rft6>©4:,6£&&-t-'<<v 

®»Bfl-245 2 2 0#Oj:5t, g#fr»ffi©# 
*ai*lflj{MJ©'<*-i':|K£ U E.o*©'<*->'© 
i5a«r3tBK3fr-5<a/h*<» 

®¥tffl¥- 3-9306 %<n>£o \^M%m.<n>mm><r> 2 © 
BfSlJbfcftBSrBB UT#3teKffirt©»B^**«iE, 

ftoTL* XCSmtftii©*^-^ *g 

[0 0 0 5] ^I^OS^ ffl:S©BHfr#%U #T 
®rt •?©»£?£ J: 5 WS©/< 5 3"*- fc < » * oBtifi'B 
BftBXtf *©Bi3fc*«:«yB UfcB*«BSr«ft-f 5* 
[0 0 0 6] 

[«H«:«W:-J-5fc«>0*»l ±!a©S#J«i£*T©#5l 

Rtt&ftfc*#»XttjK*Wi:, i!WBi»**|EB'ffi©3tK 

ttfij © u yf- * a. 7 - U' h h ft 5 ffiftag-e fe 
ot, Htrisuv^=¥^7-^^Xv'-n*tiP3S*fi!:^ 

1. 4 0gSSr*^l. 6 0 

1. 2 0«||/Ifllg2. 0 0 

-Cfot), i^i/maj-i/yXi'- h©$ji4 (H 

0. 1 0S$J&*/JH*^0. 5 0 

(»#B2) mfiEWV7 v ^3.7-U'>'Xv'-h©u->X 

(is*9 3 ) uwajfctaRf - b <» 7 >?j±'fo'bwthz& 

BPB**3te»JfcO»*»±, 1 0 0 m mJ^TT'fo 0 , A» 
o^3bR3ftffi©*ffia*^3t»3lfc©BJ|)eilTT*)5 r t 
Sr^m i -T 511*1 2 !E»CD®ftfiu 
(f«**4) B*qil~BI**3©ffi*lill©jtSctllffi 

[0 0 0 7] *J8W©ffi*Bat)StJx«rffli'^*.B*l6B 
14, 0lO^0-e^$i^5«^^:^tcoTV^5. 3»3fc« 
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4, bZMtf&m<Dffif$.bte-rk<DX'hZ> a iS^r^b 

3teS3tesat*5, ^frsmmftu *»ws«:«i:u 
fciRiWBflc (H**r) , ** (H**r) ^few-sir 

So 

[000 8] 1 ©#R*«l0>R#ffi 1 0 

ST*fo9, (J IS-B-060 KD+fc^® 

If 5, iB«*«tt^rtt*l!l-C*>0, *©«fttt0. 4- 
0. 8 /xm-Cfc5^P>. SBfi£l*0. 4 /imJ^Ti-f" 

x2/a 2 +Y 2/ b 2=1 
<&U attfflUtt, bl±**fc*-C» a<b b LfcB#, 

b/a = l. 8 5 
D/d = 0. 3 5 

[ooio] X* (2) a»6>#4>tti"ivcfc, ^©i^ 

1. 2 0^b/a^2. 0 0 

0. 1 O^D/b^O. 5 0 

1. 4 OSng 1. 6 0 (n ; 
[0 0 11] ftZCD^QLl'^X^ El 2 (A) 

u^Xtf&&X'1bZ>i>K 12 (B) ro«/j;iwyxtt) 

(1) 4-rb/a^oV^Tt?fo^^> «T©^#&^ 

(i) i3© (a) , (b) x-mTF-rzmv » <MM£l' 

Ttt, £^®^##-fl£{C#iSljUM^fi (Lin) £ 

5: bimbtlX^Zo IP*>. 0 3 (A) , 04 (A) 
n= 1 /e 

e 2= ( b 2- a 2) / b 2 

i:*tt5. iot, i£ (1) RZtt (5) SfcBifc 

«a/Itt=2b/2a=b/! 

5t (6) 
JMft/ffltt=l. 3 4 



5. rcDg&Oft$l£tfc±lf6;frfet LTIi^»<£>^ 

[0 00 9] *$£W-?m^Z> W**/- Y 4 fi. ffiRft 
l/yf-^7-i^>XT'fc5. BP*>. 02 (A) <£>J;5 

^3.7 — W^X) uyXi/- h4<Ofeig*-[S]lC 

Tf±, ffiH^Sr, 

it (1) 

(2) 

«rtt-e*>3. Mrofe*, * (3) w«5ffl«rtTfe^ 
lis zi'AS©^©^-^, 



I*f$) * (3) 

>-x4 3 'L^jaro3£tt*i»LN<o^.-efo9, %<Dm<oytB 

LFt±«^*r**u-CfBfc*4:<CoTU*5 (Vvfc$>5SR 
BUSHS) . r»KI«L6£1Wcfti8&LFti:, j?fje©fl 6 

I^S&ro&faft^lft&ttH:, w-v^-^y-i^Xro 

5fc (4) 

i©ft$2bti*IOftj2a^-5t 1 

* (5) 

= n/ (n2-i) 1/2 Si (6) 

-CfoSd-W:, ffiro^fr (i i) , (i i i) SrfcWfct- 
<t 9 lc^*5» 

[0 0 12] (i i) fiwvX (DflU^Xtlliei) <DM 
TSC (7) frht>frt>Zo\c^ ffiRcoAfi/Sttttb/ 
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X©* I? £ vmn P f tttf ) *HMS 0 W 

ft) W!)^<El^«;ii5StH 5 

(i i i) MRu-^XftKjfii-SBR^ SESSHSttttfl 

b) #fc*0*#<SteoTL*3i:J!»XLfc<<*5. 
ioTj^flPXtfei^ttb/a ro±(»tt^:«c2. 03Sg 

OKtT, J^I^KIJD/bSO. 5g&) ht£ 
5, 

[0013] (2) JSkfc§HiltD/b-C*>5^, 

( i ) «3ll&K*»fe wi/Xi/— h fc#**-*-<5#»© 5 

fffBb/aWfiSBl*!©^, D/b*s^:#</i5 

T, D/b = 0. 1X\ *»ol. 20gb/a^2. 0 

0 CO l/yXi/- h &3lJfeKJbfc*WN* ;/ v>7 -Y hSffi* 
«*JI?j*U*:«^«*ft*trfcS*3bK*ffi»ciftiHaM 

KK«*)6iii«iWot. ioT, D/bSO. Ut 
5jK3W**>S. HI7 (c) *»e>t>!W5±5lc» «Ji&JfcD 
/ b < -TZ, K»*i,T, ta*3tttB3feat©ifel6*l«3 

(o) ta<*t»ftotj)Bicr*. xD/b>o. 5^ 
fc*>a»^ 13 7 (b) fcsvttjaa-ic^i-i^ic, f&n 

fiiJBISSPP e>Pe #i5(cEalf ft 9 c gUtTA** U S 
#*©S*A»&*S<riifc»tt3teLd i v©Jg***ft 

ftffcft ft***¥-©iA*&fla*3*5::i:a* 
T?t4<<Jr>T< 5. ««tb/b = l. 03£1g(£jE<5< 

ytm<D&mfrh<Dfimo (-90^^+901 t©Bi 

fiU (0) <t LT^-ft, 0 7 (D) ©iSfciH' Kn 
-^*Ld i vlCiot. I (0) rMfl»Xtt3l*#te 

1 iotD/bSl. 0, <fc9#* 
U<fiD/b^0. 5 t-t-z>&9iifii>z. 

(i i) XW'>'XcoJPIiiiEA»ibV , >oT , t,D/b = 1. 

0 mm<o±^»tmsL^^t-ti) f-i£^<t, m 

6 =2 t a n - 1 (p/2 f ) 
*ltM<C<*ftUT3fcA/-C^6»&H:i|Mtu>'X©iHk9 



&9i§£\ B*SriRfci-^I*as<CV^*>4 
l/^ttapXUKK < ateSo D/b>l. Oi&Si, TV 
y-*? W*5feft, *nxt±K*THJi-C*>5. 

ii(±©&# (1) © (i) , (i i) , (i I i) , A 
tf(2) © (i) , (i i) SrWfci-AfrjW* ft (3) 

[0 0 14] 0 7© (A) li, ^SOl'^i?- 

J»«r*i"BB-C*> 9 , (B) ft, *K&*D#**<. I'V 

&0)%B<omM*m-tmX'hZ<, (B) mjsvTttLd 

i v^3t«a©$ua:tcatt.si j , (a) \ct±mitt\,\ 

[0 0 15] El 81*, ^^©l^^^y — V-^X 
(b/a = l. 8 0, D/b = 0. 2 2) fcffiffcftiHtf* 

< £&**6£#£P c j»-£4;h/r^5 7— 
UVX (b/a = l. 80, D/b = 0. 8 3) fctfcft 

T*£>3„ H8-Ctt, ±BWLfcttlS©IWiFf± r^vX 

t^M^ix, SfllJB&ftS. — *MS_-m» 10 rwX 
/S*J #®T*^R«Lfc)ti»©*y^(i, ^©*4, 

atfcaau ^©^> B?t«©fe^j:©^-rft«, k, 

[0016] Hi'yX(oi^ii > tfrisroiitJiau^xic 
it^r, ^^©ffitt^^^x©^*^*^^©^-efo 
So ^oTu-vx->-h4©#.^EfitJ;9^^S*© 

•yf- * a. 7 — u >-X©^g- 1 |g)^-e fc 5„ 
[0 0 17] ttflinttl|tttV^X©3telft©*»H:, 1213 
'(B) , H4 (B) {C*Ufcii9T*fo?)o AtttC^frfc: 

A&1-£#i®li, ».^Ffc«X^b, Ld»Sa3fS©tt» 

#3te«©¥»*ffi 10, i^vx->-h4 -e©^s#=f \z. «k 

rtfc7-f-K'<y**ix. ^3t«S®©^SWSWtl£«c 
R*tfcJ:oT4tfcil|;*«©lfel»*lfiiififlf©3telft. BP*> 
3tttC»tfsFfT4Jtilft©*!a*ilCU'VXte7JW1-5i U 

a (7) 

[0018] I3 3 1 13 4 ©Jtft^> t>75^ J; ^ IC^,^© 
3 (B) ©*5fcfiU'VX©»frilS«W43lifci:Jic9«RjSi 
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(tisyXftU (jttmtflU) X®4 (B) ©£ 

t>. *3Wl©Jlifc©*fr, «R^®iH:wyX*B (BP*> 
0(2 ft (ItlOmmKT) , »*#fc*H-$3**i: L 

fcfi i^Xo^m i^Xj: 9 jfeME^i^ffK^ J: 9 ft 

X2/ a 2- Y 2/ b 2=i 

us.u b/att*ffi®©iB£-e» a < 

fcoTt>ISI#'!t»**J8»T?#*. a, b©*3g«5fflfc 
«P3tt©»&J:R*T»fcS. 

[0 0 2 01 rti^i^yx^— m±i#18j£tJBv*5;: 

te3WBL-ct>&v\, r©^u->-xg©[pj#tt:!3 5©,fc 
1-5.3te»© 5 Jttfcft. 3tftWBi«>ifel6*lRlfcj£v^ 

*ffetL-C|6]#-g-5 (l/yXII42ft«H'Xv'-h©ia 
-httig2 (A) ©J:5fciS3tett»tt-Sr-*J*3Bb-C# 

nav^u xei2 (b) <o£-5\cmym.w& 
[0 02 1] su-vx-y- h4ttajtetta«-*»6>3g*s 

Xtt* ? T ? y vUfct^TVl'©^^ L < 
-H?(D5Ky^^.x/K tK*-K jKyx^-w 

k ^y^^x/ur^ y i/-f^©7^ y l — k 

1° (9) = l0 mpcO se, 

9) 

e tt&iS&N £ COtffft, I 0 m p ttfei6S*(Sl0Si§7t^ 
[0 0 2 4] gU-V.XV-h4©I® (UVX®C0K» 

B) icii, wmdh <*/h£g»4i) fc^l-Sftfctfc 



ofc. S*©lMBrtfFWT?*>5iWBfe<, ^^'t^ft 
ttJBffll©£ftJI t ©*BTf^Rlt*fir-J-3t*Hl H'* 

v>W&tt isyXoftlsmc, lai/yXroMiii/yxro 

[0019] ft, fii±©iftWTff4*btiinfta^v^* 

(6) , 

* (8) 

v— h i L-CJ1^5#&fcf±. 2 0-10 

0 O^mStttS. 

[0 0 2 2]. wvXJg«Sr»rti-S*jfei: MZ. 
tf, ^©ifc^V^ifc (^FgSBS 56 - 157310 

, **nswfl:tt«)j»TsrifittiiHiB7>A'AfcP- ) 

- 1 5 6 2 7 3*&4MBR) , u-vXJRRSraKUfco 
A> a. Z&m L fc* * £*JftXtttt?*«:l!M* UKfl: $ 

js^f>8ti!L, v-Asm&(DuisxM-®i*mmmm\z. 

(#^¥3 - 2 2 3 8 8 3f, *H#?pm 
4 5 7 6 8 5 0#^) tgfcffl gt^fe©^, 

[0 0 2 3] S3fetta#ii^*^ixSS7fett/i, 

i o x t±»^3smjLtmm¥Hsm x-h-o x t ± v \ 

= 0' ) (cioJj-5-©a7t3SS©^S^*I 0 (6) £Sc 
o s^^tJ 



{tb, -9 0° g 9 g 9 0° 



a ( 



h 8mmcMf£i-%fo£tf%myt<D&$:u±, i o o y 



) 
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$.^ti.mi<Dftto¥-3 - 223883 -!§-, *B 
t#fFig4 5 7 6 8 5 Ol§ftK&l7FZtlZ>u-;uWtA±.-? 

[0 0 2 5] 0E$je4 ltt, H6©J:5fc*ffia$^3t 
SEftfDftWStT©*!** 1 iftffiffcv'- b 8 ion, X 
tf/Xtt, fti£fr>- h 8 t u-^X-y- bwsp-^E 1 

»¥B 1 0 t?<O^K^^(-e#4 < 4 9 . X 1 0 
[0 0 2 6] )tfcOSK)«5a-t-fe^tL«K5IE4 1»±V\&» 
*fcA»*««H:v h 8 ©*B5fc9> 

5fc3tl£*'>-b8<OSffi*»t)AH-'bfc3tL 1, L2S 

[0 0 2 7] ^ ±!E©*0 < Afemttv'- f 8 fc, U 
v**y- Y 4 t*3bK©Jp»JpB l 0 koBlfctoEStt 

BfcJB US9!te£*B»ifcfte*±, 10 0^ mJglTro 
Gflfl 4 1 (4, WZ*s— V 4 OgBiCflfc&OTft 

So 

[0 0 2 8] #38W-eJBv*5^3t« 1 Otffl-i LTtt, 

Hiasfflv^ixS, jgfttgoJf^li. Ml~i0mmg 
[0 0 2 9] *»WefflV^53(taH3 t LTf±. &3t£^ 

»*3t«!is^ii*Si-o«t««r1»5±-c»* Sift 

bsd 

-eiffffl^tbS^i^tj, RI38 0~9 0%£Lb&gi:/.£ 
[0 0 3 2] uyX->- f 4 t igtfdg 1 t c^fCftiOt 
M%, ^ffll/yX®4 2 k£&m4 1<Z)|pJ#£01 t 

*a-t*, -auvx®4 2-c3fa©^isrt^**$tt/ u c 



[0 0 3 0] hffljBJteJB©*^, 

1 0 _hia± % SJIEW3fete»->- h 8 U $ 

bi-^o^jtmv'-r- h 8 <d±\ck \ssx*s~- v 4 *mm 

fl-fifl (¥Bl-0OK#ii) »c s m'MHfi4 l^rtfi!! (¥ 
IlOi) £ft< «t SKLTiHirSrilcJ: •? , L-VX 
v— ]- 4 €>¥?tB 7 t%WSf.^— V 8 <£>3gj@$ 4 1 RTf 
/Xtemit®. 1 ©¥»ffi 1 0 iftteftv'- h 8 <Z)^iSt£ 

-»»ttn?* S J: 5 SBW»^9 offi«it*RBP. 

s«) x i o o % 

*JJB3W, *^©^8^fc*5fc:fc3ii$;8*, ill* 
fit, it*R(48 0%^±, «tO*f* L<«9 0%«±i^ 

[003 1] ^(DS* t UTtt, 

SI Oi I/VXv— 7 £ Sr*#S-tt-fc*fr#* 

«*ffi lot u-vXv'- b^ffi 7 t eo|?.B«:jt^f-f± 
JB*U «3t«3!6»&©AA3te«) 5 3t«ffi0 

4©J:5t, iSgg3tag*»P>, S^OU-vXv'-bt^Jjg 

■f^ifcsp, (y/Y) x l 0 0=1 0~2 0%fS)5* 

¥11 0^C0A*t*<O5*> 1 0~2 0%^ttSii$*> 
S 1 ? 9 0~8 0%££E!*$*5!&®#;fe5, «E*a^ 
Et±W^|®©fe5giS^©Ba/^3t«^* 
= R (1 0) 

aS^feSfeiSSr^t Lfc3 0S~6 OfirtJCffl^-f 

[0 0 3 3] 3feEWJi2H:» 3t«rfe«SW$-fr?>ttt65: 
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tfc fc & fifi frft£& ffCio T|# So 
«UBIHi!!iSr»j*Ufc*3lt«©|!!Ii!bfl«IBifc, Mfc, T/P 
^LT. &A*0tff 

[0 0 3 4], B*«0*©^*«l8ftW«-rSK:B:. & 

iB©Sa»*»bo<i«8 0«'>BB*I (0) iuy*fc x 
i (±e H /2) =i (o) /2bt£Z>-Aenk\,x&. 

[0035] ft. :&BH©BftK i o o (D%mmm± 

te. BJi©J:5H:aiiS!*** ; ?-6*iHti-5ii:fcJ: 
9, *&H©3»3!&9HgBS:#£. SitK&iHg*^ 

UTtt, ttS^^*^ (LCD) xwno?n^? 
r^yW (ECD) ^JB^bftSo 
[0 0 3 6] 

— W>-X»i N tfjfBWii 9 1M Kn < fta^/w 

*-©5MJB3MWA<, &ifc£#v' j r-7 , f£&>9, iS<^ 

* (3) 

**tt5ft©KJW (£K*tXtt:gJS#KW) , ffi 
«c (SilXteKlt) ©E3h '<?v*;&s*SHtS;h., * 
21 3 *> 6 tU t*«ll±3»:*<* 1 ©£B5fc#E * JiT**© 
ft*WIirt©&*«:i8--{fc;S-li\ X£lcft;&ffiffi©i£iSi 

[0 0 3 7] _m-IS*3B2©55W-C?«:, l2l©<fc5K:, 
h 8 ©Sffitc3&g8f 4 1 U **UC J; 

9 M%M.<o¥-mW-M 10 k i^vX->- h 4 i ©KK: V 4> 

Hi£©»fci:IB]*©#£K»!WB::5. *©fc 

»ji6iufi»©«*-cHL'Pii i o K&Rftum-zxM 

iSUTVKititlL 1 T© 1 0~2 0%©3giiftlC iot 



©#®X*^S:W Ufcft, *B©ftfeffcKitJl 2 
W Lfcjtfc©5 "fettJMi*il©J*#L 2 Tfc ±oT#ttl 
ft 5. 
[0 0 3 8] £)Jjfc. L2T©*-Cfc, -135. 3&gi£4 1 

JhHH\ *©**aau«cHJfti:ftS. £ffi»©B&fJt 
R;js 8 0 ~ 9 0 %J&Ui©l§-g\ £ffiKlf J9-/jcJ«E#* 
i:*5. *>6. x::-C. $ifi©ft£ (BP*>£l$Sfl©ii9 
RK) *«(*©— «*£t±l!:Lfcr4:fcJ: 9. HO 

_lJL©J:5fc» **Srt»*»fe#3felRO¥»TBl OA 
It Lfcfti&SS L 1 bt SWft L1RC45S^, 

J^c^{C-=5 tft©®B&§fi£<£« (XttJCS) 9©* 
Kflflt U*lr^T»H:*< , -SB h y^/H»*K:j: 9 fff 
1 0 L.fcmB£#L 1 va5#£L-TI^5„ 1&U ft 

©«K»L lVttffittHttftfcttSU 3t©R*S«© 
^^-TJBWttOfcfcS. tot. S»9!»3t©«E* 
Kit^T3fc#*£#E86^tttf, #*LlH:*3(S.fc£ 

[00 3 9] k BLl_L©J:5tei»3bKifc«ff 

IHS*f*© U^Xv-- h 4 ^*«©ffi 1 0 fc*t L, 
T, ft©^fi-^*ji©mgtAX3£jff^< k (AX< 
X) , 3fefefcH«*i"lz:v>'X">-b4fcAo*:««» 
LI V ttStfifrffSi LlTiiS, BP^Sii^ L 1 T # 
££TL4 5o 
[0040] *«Wt-»V-C«, ftitfiCv'- h 8 ©^E 
fc35iB4 l2SJg/£L--Cfc5&, ELL_2.(0 J: 5 tcgjJtS l 
tft*£15:v— h 8 i©(BXtf/X«:3tlt«'>- h 8 k u 
Y4k ©mictt&lftAS 9 

£(®$T*JiA#tft©££*f#jg ~ 9 , §SBt©*v ^^-r* 

teAttftttSii-t-So ^issBsa©^fttRifesffltc^r 

^©ii9T*fc5„ 
[004 1] 

& tit Sixfcft «:» if 3f JE©*MWI K«ft $ tt. 
©*^*A'^-ti»jteKfcS**t-C«*»c*«i<tBRW* 

< , &m&Th *) , j.o®>t2i©j®jcy ^ x^^ttttj-r 

©*»3t©*9-<t»E«rttff5-fc*J*<>ta!HiBrt-r 
©5SSS^*li^-T"fe5„ ftfet»->-h^#ffli- 
5:ilUot, J:5-«ft»UiBrtt?©«WI^#©*& 
-tt^S<, *voSi3blEKaS©3tlt«y«#-^fcA#K 
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[0 04 2] 
[Uttffii 1 1 

®ff£ 1 0 0 Mm^ilfeS^^2tt®#5Ky^^l/>'7 1 

a/ x/u 2 i a» e>**fflK4 i&mjibjk i e SMI- 

T*tK«S2 3,2 3 d»&©#*iS«:SW7-r^A<Bia\& 

©»f< LT\ ItnS^V^^^-^^Xiy-b 2 OS: 
^VXStt : El 2 (A) Oil 9, 

• Sttft 2b = 23 0/im 
• Sstttt 2a=128nm 
•ft«lS/*Sttft=2b/2a = l. 8 0 

• i/yXffi©ft!5ilUIS8p = l 10/jm 
•iSJ£JtD/b = 0. 3 4 

• §]iiSD= 50jiin 

[004 3] (ttffilBcv'- f VtfmTM) 
©&^T\ J¥£ 5 0 ,im©»Sfe3Kfc2$llljS##y:t?- 



• ^ Xffi = 8 8. 8 

• SBftiRg (JIS-Z-8741) =11. 3 
•*®&$ ( J I S-B-0 6 0 ltf>+£¥*Sfi£) R 
z = 3 8 . 4 m 

[0 0 4 4] 

mn&w 2 1 hjsw 1 -ewe bfcHRft i/^xix- h 2 

• ; # y * f/vtvrv v 1 — hfi^wi 

• BUt ; iS^^o 

/¥^x$gx||fl (3t<Dfe#*(Sl) =4X150X200 
mm 

• SI ; + iS^I^^t R z = 0 . l M m 

/vMz.M^M^ ^ A- 

0. lmmi U *«l*»e>©E«fcit«U-C*# < U 
Jt«i:R»ffl!l«>*!S»-C 1 mm t Lfc„ 

• *m.ik 8h = 70S 

• (i*3fcK<fr*90 = 2260cd/m2 
[0 04 5] 

[HJ601J3] uvXjg*S:TflB«)J: 5te**.5teB:*tt 

^J2«c|RlCt Lfc. 

• ftfftft 2b = 2 3 0/ira 

• Mfftft 2a = 128(im 
•Sftt/lift=2b/2a=l. 8 0 

• U^X^fitO^<9)gUJl»D = 9 5 Mm 

• $J£JfcD/b = 0. 3 1 

• #liiJkD= 3 6 /z m 
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• *H££ 9h = 68l 

• femj>mm& GSjfcKf**) =2ioicd/ m 2 

[0 0 4 6] 

• Aiftft 2b = 230/jm 
- $£?ftft 2a = 128^m 

• Slfc£/$Ettg= 2 b/2 a = 1. 8 0 

• U>X^©lfc9iSUSfflp = 7 5 dm 
•«ja»JfcD/b = 0. 19 

• ^JiifiD = 2 2 <i m 

• *Htao h=65g 

• «ilft£ftM£ mfflRVAm =1 865cd/m2 

• jfe»*|8ili*©3lfctttbffirt.o^* ; ±5%£ll*. gft 

[0 0 4 7] 

M2(c|^)Ci: Ufc„ 

. HMSri^Xjgfc ; Offing (Stt^^vXi/- KDfe 

•**fcft2 b = 2 0 4 ai m 

• 2a = 150/im 
•Sift/li*=2b/2a=l. 3 6 

■ l^X]|i&©|fc!>jgUaj8p = l 3 0dm 
•^3i^itD/b = 0. 4 9 

• #li&SD=5 0 m m 

•*«©a*#*tt*:l6]8LL4.«>»9 (BftHH*) . 

• *N££0 h = 7 2JT 

• (*3ll6Ef *») =2028cd/m2 
[0 0 4 8] 

[ittMfli]'3BMH2fc»^-C» v^Xv—hfiffinft 



• *firu^X©iffe9 3i-Ljf»l (-ffl<Dft£) =10 0^ 
m 

• 8rlfefr|pjSS£ G*3bK4'&») =2074cd/m2 
[0 0 4 9] 

•*ttft2 b= 1 5 0 Mm 

• M$fcg:2 a = 2 0 4 ^ m 

- *«l*/jEtt*= 2b/2a = 0.' 74 

• V-VX^fic<D^i9 5lU^fflp= 1 7 7 nm 
£liiJtD/b = 0. 4 9 

D= 37(im 

*©ttttSI*«2i:HD£Lfc. EJLh©*Wc©E;*8B© 

• mw&famg. =i734cd/ m 2 

•t-f Kb-^*4*5. (SBlfefrlRlJ:!). ±7 5** 
ftfe^ipjlaWgro e- * fc 9 ) 
1M Kn-7 r tf-^lM|/fe(tfrlSllWE=3 7% 

[0 0 5 0] 

[Jttt093] HJfe^j2(C^V>T. l/yX->-K«IIII 
Xt«):*«*aS«>+jjS¥*&ftS R z « 0 . 1 M m^m<D 

w-mvmt ufc„ *©tef±5Eft«2 tmct ufc. eh± 

m£b t t>fcft*UH£T U %Md*£> 5 c mOBfettl 
[0 0 5 1] 

[Jtifc094] H16fi»j2fJ:»^T. i^^dr^-i^X 
Hi* » ft*»9lc»T«5fllfi!E©e}H 
USMv'- b 2tfc*^7t«©3tAfcttJ® 1 0±fc*ttffc 



t*M¥7-5463 



(27) 



S# I/ ? l^^ ^<Ofc**«rS&I LfS3ft^«DKS 5 ^ m<D^ 
fltfcJBjicL-fcS'-K 

• &iR#ft*& =1491cd/ m 2 
0. ffiRft^V^^y-l^Xro^ (A) 

i/yx, (b) <iM fyx©i^„ 
[13] b©**W)ii**j, 1*K3»BJR8ESr*. 

£\ (b) (±&mw<D&ffip}&i'>'X<Dm&„ 

[04] H/Xv-bo3tl!l©*l. #fc3»ffiHJUSftHl 
£\ (B) ttWSWfflBMIPItti'yXo^. 

iSKfH*S*teaW Lfc»*. 

fctfrSitia*^— b«r#AU 2*»JJr (2«) OSMt 
[EI 71 (A) &&9I<DU>"?-*zl7 — t^XtC&tfS 

IB 8] *%W<DU^**.7-u>>X\cte&%.msA 
It Lfci§^O7fcigitOflJ$£^-r0o 

[as.] «ia*D**t<±K»atffjSPc***ftr 

^5fyf*!7- wvXuiifcfbUiMSAttf L fc&g-ro 
JtitftrofiWFSr^-t-B. 



[J2LL3.J *58W©IHt*ftO-«Sr*r*fffiB. 
IBLLAl #3SS3 (Hi6#j2) oiys;?^ bSififtW 
-l/VX£r/SWc^tf)» lkUytliK©A*^#S:B* 

U2LUEJ 2 ) d y v 7 -< y as 

«W*©ft*^*«:B*1-5. 
[J&JLfiJ (Jt««3) ©atyS?9-Y haffijfcWoW 

&, fi*««ffiistfriRiteiRiv^iai(insu'^*a7-u 

So 

r ixn 7 i (jtKffi4) ©xyi;^ has**©** 

[JILLS.] tSiiBjHKOffiBB. 
[JELLS.] &%:&m(D^ y'Jy^i h$!iSfti(0&ttB. 

[a2_£Li ELi_a.»*fc*:»rffiia. i^x-:x- 

1 *S:>t& 

2 *KWJi 

3 h) 

4 U-VXv— h 

5 £*flK 

6 m&^mm^v&mmm^mm 

9 £B£ 

1 02j|ft«3c®<D¥?t¥®. 

1 1 #Sl ip n —A' 

1 2S$t7^/PA ' 

1 3flffiP— /W 

1 4n-/^tHHR 

1 5 l^X^OigS 

1 6 **4tefc^JffiK 

1 7 u^Xi8Srto*BMk«HStt 

1 8fiJ$la — >v 

1 9 uy» (u^xiWfe) 

2 0 U^X->— h 

2 1T^S/X;l/ 
2 2jKffl4 9 
2 37fc&*§ 

4 1 uyX->-h©^g W) 
4 2 i/yx#& 
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4 3%&m&%-rzi 

1 o oBftag 

2 o os^g 

PHHIjE2] 



[«JE*f^*«iS] BIS 



[Hi] 



[BI2] 




[@3] 





[06] 
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[07] [HI9] 
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{Hi 8] 
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[#$t«IE#] 

[^ffilE 1 ] 
[«IE>tfil«S£] 

[*HE*r#usB£] ±x 

[ffilEtW 
[^FFlS^^ffl] 



1. 4 0^E#T^1. 6 0 
1. 2 0 :£ #te/$S<Wl^ 2 . 0 0 

o. l o^W&fi/Wtt^o. 5 0 

[ft#3S2] fJiSUV^*^- WXv'- b CD WVX 
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£:t>-#©*Bifc#U--Ci8*>, IWBIK'hDfliSffiifi* 

tf5#«roig;ft£*±, 1 0 0 y mKTtfo 9 . iS» 

*<&»4: -r 2 Ettas**. 

26t6« 

[0001] 

[S£l±rofij/B#»] *^^f±^>-^^^7-^^XSr 
ffil>fc®ft8§Cfc§H-5 !K jfofaS^Sfi^ro;® 

[0 0 0 2] 

[t£*rogtfl5] «ft**16J- (LCD) <D/<-y?7 4 h 

Sr*3feKfl3^jefciI<e*S*» *:rote»Lfc7tro-gB 
5-162201) o 

©J2LL2.ro i 5 ft-^roffiJcH^:/ !» X^S 
y — u-yX<D9zm&£L^ t>5— ^SSr^Ei: L-fc 
wvXv'-b-^ 0offi3tMro^3t«^®±f-S§ESSr 
JLfcL-Tftfcu wvX©3teft3t£ffffl«:*JfflL't, *ro& 

_fc*st»#5 (HK§sp4- 1 07201) „ rro 

03 (^d^fFfM 7 2 9 0 6 7t) XMOlt^ 
[0 0 0 3] 

ft, »UJ*tt**«*ffi©8a»*lRlKi»UX6 0flE©* 

Sri£5»_i-SjSfeli*lRl©IME*f : au, **»«*lSHC3t 
x*/i/¥--i6Sttj_.L--cL*3. tt*©ft*®-et± 
^3t#ro^ais±roH^^"y xASi/m=.7-v 

Sro&^lfilSrf-^ tLT30 o ~6 0° ro^gftt:: 



*»t,2~4cmJ_r±i«l»*t?fcS«*. *ixa±3t3f*»5 

[ 0 0 0 4] r ft , 
®#R5¥l-24 5 2 2 0-§-©J:5K: 4 gftftKBroft 
»SLSSrffl^ro^-^^ U vro 

®#p§5p 3-9306 ^-ro ±9 fcSlftlgroffiij^g&ro 2 © 
jjf«±fc#*[ _Utt LT**«SF*iro»S^***lE. 

£ ftfc#, ^■Tftt>^_t»aWES:iS-'ft-f* =. 1 1± 

i t 2 «Eil± _ 45^*i*S*>o fc. 
[0 0 0 5] ^HfiroiiMjfiu i&3£roHII£fl¥ftU Wf 

SrtX-ro^3f{cJ;5WSro^7y^t.4< , *roK?ig£ 

[0 0 0 6] 

0J(cJ;o-Citfi£$ft5. BP*>, 

K b fti_tt3«Xf±j(5i#« t , tWB*#tt»ffi ro^tK 
Mia^^®ro3t^ffiffi±tc«Ji^ftfc[y]x 

1 . 4 0 ^SSt^^ 1 . 6 0 
1. 2 0g*iHl/Stti2. 0 0 

0. 1 0^Wii*/ftfflS0-. 5 0 

_ -rsw** 1 is^roffiTtaio 

(fl#93) »B*l_»S/-h^7>'^*'hlHia* / > 

4 < _ t»-*ro^st-* Ltfc 19 , Mia^J^Maffiii^ 
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ffifi3a*#syfc0>«*«±. ioo M mUTx-h 9 s a» 
(»**4) st#« i 3 <om%m<o%m\m 

[0 00 7] *»W©B3liaRRtJ { *^«rfflV^**IS11 

fc, *R#R*t*E5, £&$MU 3fcSfcfflffi£&i: L 

[000 8] DVj&K 1 ©*R*tJi©R»Si 1 0 tt¥»¥ 
x 2/ a 2 +Y 2/ b 2=1 

1IU at±®#ft, bttftttS-C, a<b i: LfcB#, 
£W/$S*6= b / a .RtfSliifiD £*<*£©&, IP*>SJ 

b/a = 1. 8 5 

D/d = 0. 35 

£-*-<&©##* u\, »HSr::©J:5MRtrt-aa*fc 
* W35© -tfifej&»fc kixfc. 

[ooio] XjS (2) a^t^fiTixTfc, ^©Ma 5 

1. 20^b/a^2. 00 

0. 10gD/bg0. 50 

1. 4 Ogn^ 1.6 0 (n ; 

[ooii] s:©#fii'yXii H2 (a) ©tUftfi 

l^XtfS&£fT?fo£;!>^ 1212 (B) ©flfjicmw-VX-Cfc 

&v\ rfe&tttt©X&ittlB©ftlfc&tf. £©J:5fcl8 

(1) *Tb/afcoV^-C-C*>5i^, KT©*^** 

(i) 03© (A) * (B) T'EI*-r-5ii 9 , 
vXfcAlt-r?>ft*l©3*>» #Wb{cW^t.cO(C-oV^ 
Tf±, i«»ffi»*fe*HRl^3blMJ**lRl (Lin) £ 

ZZbUMnbtlX^*. BP*>> 19 3 (A) % 04 (A) 
n= l/e 

e 2= ( b 2- a 2) / b 2 

&»r*6. ict, SC (1) Rltt (5) J: 9, ^BUX 

««l/Sfll=2b/2 a = b/; 

fcfc-rst, a (6) <tt>, 

ftl*/JH*=l.. 3 4 



mX'hV. SE&S (J 1S-B-0 6 0 KO+4W 

rrs. m%%mr±~*mftMx*hv, ^©fcftteo. 4~ 

0. 8i*mT?*>5*»b, *E&£ft0. 4(im»Tit 

ft; «jfctf*B*-e«>il&7 p i';*» fc®tt©#S:JS^fclt 
ttifilBB, (*-V*-r-f >^) jfe^i^X**-? 

[0009] *^itfflV^ I'yX-/- b 4 12, *ftP3tt 
l/ma7-fyXtfc5„ fiP*>, HI 2 (A) <DXo 

UTi*»UTfBW3li:T*5tt:Rl«'l'X» (SffllU^ 

-ctt. «tn©:£&, 

* (i) 

©4MKr«JS US: 

5t (2) 

*rflBT?*>3. *w©«*, * (3) ©«KH«rt-e*>*t 



Siff^) 5$ (3) 

©£?ICXRttV'V^^7-l'VX£jgVNfc4^\ 1/ 

^X©*i*flsfl3«:filJ8 L--CifrHJft«rjfrJ£©*S«fl 0 rtfc 
BiRM) . iO»«ljftSr-fixfc3ttl*LFH:» fr5£©£ 0 

(4) 

2 b iMtt©ft$ 2 a 4got, 
* (5) 

i=n/ (n2-D 1/2 s: (6) 
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T-$>5/Hi, ttW&fc (i i) , (i i i) SrfcSifc-f 
[0 0 12] ( i i ) {hV^X m^XhWiW) <OM 
(7) d»e>^A»5J:5fc» ffin<o*tt/M#W:b/ 

mm) rm'Pi-, iot (u;xx©jBW^n, Jp.&u-v 
js*^©irflS3fcsus t L-m, tttwi* 3 o ~ 6 o em 

So 

(i i i) 3«R^^Xftll3!rfS», i»gj§93SW£isO 

ft, aa«feSfciox-t-5fcbrt>» b/ a (&i;d/ 

b) ^fc* t)^<^oTL49 t^PXLJC< 
±o-CriagJPXtti»e>»±b/a©±IBtt**2. 0©g 
(&t«:*MciP*.-C, ft»0±5tD/bO±Rtl. 
0«T> L<»±D/b SO. 5®g) £fc 

[00131 (2) &K§J&ttD/b-efc5;S^ 

^t*i©fE#£ftiSlfc^5 £ 5fc&££;h>$<> ^i© 
ttJR. ifrlBb,/a©«SHrt©£#, D/b#*£<&5 

X, D/b = 0. 1T\ *Ol. 20gb/.a^2. 0 

Stg*>5ii:WJofc t ±ot, D/b^0. lit 
5 3„ 17 (c) frbhWZi-l^ iiO&JfcD 

/ b < -f <5 fcitivC, W*3tttiB*«©*fel!l*fi 

(0) tiS<tttfe^at**1-5o XD/b>0. 5 MS 
7tDa>b, Hl7 (B) $>5VM*J2La.^-TJ:5lc, fSR 
fl!l®<g;gBPe, P e ftifilOSIMl e c&Lt.-c*Attu S 
3teK©ia*J&»&** <1Wc3§»ftLd i v©^S 
«-e#4<4 5. Ka 9, BfJfc© 

T?$4<4oT<5. ^»CD/b=l. 0jS^fci£r3< 
fcilix-C, *&©!*#** B£oT< 5. 2fcliJft©»g©S 
#«©*&*!&»?>©**« (-90g«g+90) £©H 
fiU («) iLtSti. H7 (D) ©<t? Kn 
-T'JteLd i vlUot, I (6) «^XIi3ll##t± 



KttD/bgO. 5 ir-t-S^H^fcS. 
(i i) XUiXX©5!jpij8:E;&»e>^o-CfcD/b= 1. 

l/>tt*PXUC< </iS. D/b>l. OiftSi:, TV 

5^{-43l/>TtD/b > 1. 0-efe5!£JSi s *>5. 
£Lh©&# (1) © (i) , (i i) , (iii), & 

(2) © (i) , (i i) « (3) 

©*#-?*> 5. 
[0 0 14] HI 7© (A) II, *i!3»l'yf^a7- 
U^Xfc48rt5^R*tBt#jSPc©fiai, X0«3ti»©tt 
KFSr^i-HT*fo9, (B) »2, -KiiiD^^t < , V'V 

^©3teH©fll»*^-t-0t?*>5o (B) Kiol^TliL d 
i v^%m<0^m\^M,^. (A) {CttS.tt/£l/\ 

[0015] 0 8ii, *sii!)i'yf*a7-i'yX 

(b/a = l. 8 0, D/b = 0. 2 2) KfaHttitWlt 
Al4tfc^a-©^©«HWSr, ay^'/Ui^- 

< ±RatttJM*P c #-£4;h,Ti^S — 
(b/a = l. 80, D/b = 0. 83) iCfefC 
^»AJt Lfc^©#*©<U*4\ GWHc#ftfct>© 
"C&So ^KHUfc3til»©W»tt ru-^X/ 

£SvJ |f-ffi-C3|el~4|5l±R^SritjfeiJjSLfc^, 

/ffi*U »BT?±S*tU*:3teili©W»tt, ^©**, S 
^^tcSiib, t©K, ffi3tW©fe*li:©fti-AB:, H 

[0 0 16] mu-VX©^-!*, WIBWiltJiai/VX^ 
it-^X, M^:©'Efi/55uvX©^/5^*-^©SXfo 

X3?**i'^*3-5-u>'X©»&fe. MffiffiRft^ 
v^df ay- l/yX©^-tl5l«tfe5„ 
[0 0 17] ^ffinS*fiCVVX©^©^Bf)«, 0 3 

(b) . 04 (b) fc*ufcaotf*>6. %mcmiK 

Att-TS^t*, ^.^FtcHZ*U, U*»5^0fS©ffifk 

^^©vms® i o , i/yx-y- h 4 x©^RI=tic <£ 
o-c, *3bK©ao»d»e>*# < tt-r nrc^n, 

^KJ:oX4tfc*3^©fel**l6!ia»©3fe». BP*> 
Jtlitclil^tf %!KM<d%.1&&£ wvXlcAW-TS t b 
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6 =2 t a n~ 1 (p/2 f ) 

sus«fci«it) , f fm£®5re&5,> 

[0 0 18] EI 3 £04©Jfc«a»fc:b;&»5«t5K£j£© 

3 (B) ©J:3fci&U':'X©»£tMW0S»fc4 9B£ 
fii^Xfl-gp (ftffltttt) f-T-f 5. Xl^4 (B) ©J; 

(3tA«) (CX-#2>. <tUvf;h,©»frfc;fc^-C 
fc, #JBW©Jli*©*&\ ^EaStlifvXSEB (HP*> 

(a#10mm£lT) . *Mf5#fcaH-<53a*i: U 

X2/ a 2- Y 2/b 2=i 

«H&©#fri:l3Mre*>5. 

[0020] r^bfyx-z-Miitsflf^fffi^s: 

fefcfyfil?) ©3tltiSEA«:»Wi-5*fcH:H 5 © 
■fc^^tfcWV^Xv— h£ N *OSB»^B5Er5J:5 

■*-<&«*©$*>. tfc«w. 3«i»fflaB©taft*iRiicjEv^ 

-b»4H2 (A) ©J:5K3*tt««'Sr-fWBgUT# 
Tt>&<^U Xi2 (B) ©<t9fcSAtt¥« (XJiv' 

[0 0 2 1] ttU^X^-M 

^ r ^ y /n^* ^ivn^mm u < 
-hfi?©sj?!ja:^x/i', k #y^^-u 

i o ( 6 ) = ! o mp c o s e . {b 

e»±«a*Ni:©/j:-fA, r°mptt«a&#i6j©saa» 

[0 0 2 4] BEU'l'Xv'— M©gE (U-VXiB©R*}- 
S) fctt, gt/NlQCi (M»4 1) **r*-&y£*fc«t 



SC (7) 

fcfl wvx©^s[yi wXJ: 9 fci£iSa*[6i»S*5 J: 9 its 

ofc, a*©p*ott^w-e*)5^iSfe< » v^vxtTt* 

WB«©a*Ui t © JWC^RI* Srfi w-*-**DD U VX 
©*^tt^vX©^(6](c x [2il/^X©^fiU'^X© 

[0019] w» sniwtts-cttflcbiiinttaiv^* 

(6) , . 

5$ (8) 

I 0 0 2 2] W'^Xjg«SrJgj*r5*jEfei: Ltli. #J;L 
tf , ^©f^U^Sc (#MBg 56-157310 -§-4* 

#ie«) , **mwke©fi-Bmtt«HiB7-fA/Afco- 

*BHtur-t©7-f^ASr«fl:$*53brife (#WSBS6 i 
- 1 5 6 2 7 3#4M8SB«) , U^XJg^Sr^lS! Ufco 

mm-tttm mm^3- 223883^ xm®mm 

4 5 7 6 8 5 ^*fe©^-, ^ 

[0023] «3tett*ttlC**$*l,«S#ttfl\ 
©4fcfflK*l*©*:^a«fc» fet5:3t^5fE^SiS-t-S J: 5 

56»c j: o -cttstfeawxttBiBifia wcfco -c t <t \ 

aW4X#©*ffi©ja*#ffl* ©*i-Afc 9 t Lfc 

= o° ) m*»^saai3itaM6©ftK^*i o (e) ^ c 

O S^^J 

L. -90° ^6^90° St (9) 

ttfflffirt©»*#*fci9-fci-6*-?*>&. ftfeScv— 

h 8*ffitc^-t-5«s*s3'eaijt©Stsa.±, ioo^ 
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mttTWtS'MHfl 4 1 ft. «#tt»t©*EfcJlfc:7 r l'* 
tH3lS5o JWfcWl-tt. J^^/^>"?^> '>y^ 

#fffg4 5 7 6 8 5 0 ^l-M^^ix?) n-/V-[U])K±-C- 

[0 0 2 5] R3Sjg4 m. m6<DXo^mU^ti% 
S)t©iSft&T«f*S i i Atetfo- h 8 b ©ffi, R 
tf/xte, jttetfcv— 1- 8 1 i^x-:/- v<D¥-m$tm 1 

y^qr® 1 0 * < * V , X 1 0 

[0 0 2 6] ttroatt#3iitk*u;h,tfSSE^jg4 U±^*> 
&5G3iI!>7l^-et>&i^ 5 , FfS©&:f^fi "?©*&- ft JS 
g©£*#* 1 3t«iErtTf©^— ^ 

? teftffitfc^— b 8©SBa>fc.Att LfcftML 1, L2 
S*?ti«jg»4 1 *S3tJ£«S i: LTt>#ffl LTft£t£ 

[0 0 2 7] 2of8k ±CO*P<3telt»tt'>-b8Sr, w 

^Xix- b 4 fc^fcE©^ 5 ?® 1 0 b<Dm\zft&.£lt 

fc, B6m UBW*i:*ffi©afefttt-k» 100^ m»T<o 

ma 4iii, — fc&M i^yXv-- h 4 ©gsKnWxE©ft 

[0028] 1 ©#**£ LTI*, 

Mia© l^yXv- h ©#**<*: ^©Sftte****©* 

Bl^fflV^tu5 0 gSC3t*R<0jgC^tt. Ml~10mmi 
3e©t>©asffii^k;h,5o 
[0 0 2 9] &&mvm<<^1tM3 t VXti. ftfbBS 

cm**/*®****) = m-Rx 

mm) 

[0 0 3 2] WVXv—b4t2l3t«l fc©Bfc3fe«Jfc 



©BftT-W^-ttfr-t©/^^ ftfll3£3g*Kl (^t 
9>r*roffl!l«giJtct.K:e-r5*tT*#5. 3t*3teKJH* 
5 t Itll^CfcO, wttfttiltt, ft 
nS€|ro^S:tfc«rortffi^*IS#S:bfcfero^ffi 

[oo3 0]iy^ hSBi3te*©#ft\ i£ft«ro¥ 
1 0 ±ictt, mzaftiffikS'— b 8 £«® u * 
h {^©ftjtefcf- h 8 ©±l-(i u-ixXv'- I- 4 £ft/§ 
-tropin 6 ro J; b 4©uvXi% 

*MH PPffil 0C5MI) «/MHiEb4 (3 ) 

1101) «r|fi< £?\Cl,X®.-&Z>Z.kK£<9 > WX 

h 4 (Dw^mm 7 t jtittfc^— h 8 <D$m.m 4 1 

/Xtt*#K 1 ©¥^® 1 0 b%MM^- V 8 ©3Sil2» 
4 1 (OHHK. .ftMft<oi&MXU±(o£M91> i 'Pt£< i 

®ift) X 1 0 0 % 

tt, g*Six5®rtt?ro»ftroi!&— It, ^^/u=¥-o 
tt, Jt^Rt4 8 0%«±, J:9#*U<tt9 0%a±!6f. 

[0031] r ros* i: uttt, H^rofe*, PI2 pro 
t ttc:«sa$^3trojS*«Tro^^*^* 

««® lot i/yXi/- MS7 fcroj?.®{*3t^^fi ) 
JHifcU «6^3;5>P,roA^*ro5*>^:IH5^ s , *«« 
feBKy ro^T7ffi#«*«T-AW L^Kttt 

4 ro J: 5 fc. 'itt»*«d»b. »*© u-^Xv— McpJit 
■T53tt«lt*>53»*» iixbtt. 3S«6*J«-ti, KHro2^ 

•C, **»©*'* y ir**K©*e«*l^©*ftYfc» 

•rzit^ ( y /Y) x 1 0 0 = 1 o~2 o%-e$>5* 
^j^ufc„ .tor, ^as^b^^® 1 0 tcAM-f- 

¥® 1 0 ^roAI*3tero Hio~20 

«±© £B!ro 5 gp^©ffia/^3tt5^:* 
= R * (1 0) 

h4$\ -t©W^Xffi4 2 i:^jg*4 lroifil^Sria 1 i: 
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[0 0 3 3] 3tRWJl2tt:* ft*ifcffcRat**<&tet6* 

[0 0 3 4] BJtjgWJtW^^SrSiS-f-Sfctt, t£ 

I (±0 H /2) =1 (0) /2t^fiHi:ttS 
[003 5] ft, 100 (D^ttlSJi 

LTtt. (LCD) hn^o?^ 

(E CD) ^ffll^avS. 

[0 0 3 6] 

-U'j^Xw^jcov^-CflWi-a. 5$ (3) ©J:? lev 

8 3 *»feWfc3tiBlH:»*flc 1 ©^Bfc^KS ftTSf g© 
i&l&tc ft a>o T#3t«*» b HI T 5fe 5 3tH £ V ^ X "Cft* 

[0 0 3 7] M»cB**2«)«WCtt, Hl©J:5K:, 
>9 m%M<OW-ft¥Wi 1 0 t U^Xis- Y 4 t ©Klfc., '> 



fi. iSHfl. 5S*©i»*«li:IBW*l. 0gS<o$ 
MS <75Stt*2SJi) t&W-mi 0£#B£ Lxm^i- 

*3te$EiE#©$M!c"l?tt:¥® 1 0 t£^#£*ii-C*Att Lg 
i® L-TV N < TtiftL 1T©1 0~2 0%oSii3tl-io-C 

St UfcjtHo 5 *>»JMi*it©J*#L 2 TIC io-C^CtU 
[0 0 3 8] L2T©f t?t, —95. ?&gSP4 1 

R#8 0~9 0%a±©i^ s £®(S«:£j— 

fe5. giB©*£ (W*>£K»©W 

PS) Sr, 3teK*©-«t*a±tcU*:-i:fcJ:9, Bio 

J_Q_©J:?tc, ^^rtttj^&WftSwTitsFBnl OA 

^i-m9i:7troa;^#«±<^ (xf±|t£) 9©+ 

1 0SrSiiLfcflH8»L 1 V^ffiLT^So i&Us Jfc 
©«Bt»L 1 VttSHMMkttfcW* U» 

^— ClB#Bf±0 kit*, iot. ffiHt9^Jifcojftft 

[0 0 3 9] t ~ 5*, J2LL_L© <t 5 1-^*^ 1 t «tf 

Pijasf^o u-^x^- h 4 a*, i o \z*t u 

LlV&WTfmft&LlTkteZ, IP*>Si§7tL 1T# 

[0040] *»WK»v^Ttt, 3t*fc»^— b 8 ©^ffi 

t ^ttfetfe^— h 8 t wnRTr/Xti%&M'>- ^8i:^ 
yX->- h 4 t omicti&Mttt 9 Sr^-TSfi^t Sl®^ 

[0 0 4 1] 
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ro3taS*W*H— *^ESr*Slf 5 - i < ^fflffif^T- 

situ* ■mt>m^^-mm^3m^< > 3 

[0 04 2] 
[$)t*l 1 1 

(wv^=sf^7- kyxwttii) HJ_a.®**3S» 

<X>JP$ 1 0 0 /xmW*«lfeSK*2#ig#^y^WVx 
bfc„ 

M (Pl-^T-[M]ia^jS?) 1 5SrSiJSUfcn-/U^taHR 

^ s> 2 1 a> & **HHKfc$!*NKtt i 6 zmmic 
mi® u u^x<Dmm<omamm^%m^ bfc„ 

o -/i^UDKK l 4 0|B]|SB3t£ t RJBi" 6 IB b 

fc, «»»tt*Wfc#b-C»Ji**3*, 

-C*tK®M2 3,23 £>k<0$|fl.ig|Sr£$t:7-r /UA{ffl^6> 

©i^v-eflfiin— /n 8£fllV'>T;fetTl-5S*t:7-ivW» 
* . *iifc*JBf bfc wXJBtt 1 9 £>f$M £ ftfcBMW* 

; 

U^XMik : 1212 (A) Oil 9. 

. nMfci^xj&R ; cine 

• ftfflft 2b = 2 3 0nm 
■ 2a = 128jim 

■«*ft/ffltt*=2b/2a = l. 8 0 

• UVX^MSCO«k!)]gbJBJ(IIp=l lOiim 
•^OiiitD/b = 0. 3 4 

• #K&4D = 5 0 ti m 

[0043] (ftffiScv'- h <0fi£jfcl&) 



(D&VT*, f J 5 0 (j mOtMS'i 2 ttHW P 

Mb, u^Xf&MJiutmmcD'mm, mf\m, %m^^ 

WfllBlfl:* ± 9 *5K* baWO»'hDfliSiS:J«»bfc. 
®#r< bT, *»Wfctt«-*-5ftffi«0iSr#fc. 

• ^ X'(iS= 8 8. 8 

•^BTtiRS (JIS-Z-8741) =11. 3 

•^ffi&S (jis-B-oeoio+AWaS) R 

z = 3 8 . 4(im 
[0 0 4 4] 

[90fe«i 2 ] sgttoi i -ewe bfcflrna^^xs/- i> 2 

• JgM* ; tt*^. 

SfrX*X*ff (#©e»#Gl) =4X150X200 
mm 

• «S ; +^. 5 P*9ft^^oi^VXR z = 0. ljum 

0. ImmtU XMfrbiD&MizitMLX-XZ < U 
3t»i:K»«ll©iH»-e 1 mm t bfc 0 

; ifSTtMi bT, 5 W(Defe®3tS?r**^<75i^ffi 

• ^ffi^ 6h = 70f 

• fcmjjfaM& (^TttS^ifcSU) = 2260cd/m2 

[0 0 4 5] 
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• ftfAft 2b = 23 0(im 

• Mteft 2a = l 28)im 

• ft#ft/®ttft= 2b/2i=l. 80 

• l^Xlji&rojg&93IUi»]p = 9 5 Mm 
•#JiiitD/b=0. 3 1 

• Wiii:D = 3 6 a m 

'■ «h = 68t 

• %lft#ft]*& (jgft«**g|S) = 2 1 0 1 c d/m 2 
■Ct>«*S- 

[0 0 4 6] 

*92»c|BIlifc Lit* 

**fifc|Sirt5. ) 

• 2b = 230/jm 

■ 2a = 128jim 

• £ttfi/@WA= 2b/2a = l. 80 

• l^>^lj£&«||9KU3#lp = 7 5 Mm 
•9JiiifcD/b = 0. 1 9 

• §JiiSD= 2 2/im 
K±©»J*©ffi Jt«©teteH:«T©iI 9 . 
•JWCoft*^*tt*«aJLA©a9 (Hj5%*-f) o 

• ^Ufk eh=65l 

• ife»*lRl»S =l 8 6 5 cd/m2 

• «fe»3SFI^I*|fto5ia!fcmffirt©^* ; ± 5 g« 

T* 

[0 0 4 7] 

0ij2»C|^Ci: Ufc. 
_k^XM& : 

• j^i^x^ ; awns p-vXv— hofe 

*#l6jfclR]fj-3. ) 

• fttt* 2b = 204(!m 

■ ^ttft 2a = l 50)im 
•ft#S/M«l*=2 b/2 a = l. 3 6 

• WX^firw|»tJSLJlJWp = 1 3 Onm 
•£]&tt;D/b = 0. 49 

• #Ji&gD=5 0 « m 

• 8£*#fflJK& (^*«^*^) =2 02 8 cd/m2 
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warn i ] shew 2 (ck-^t, i-vxv'- hatt r& 

l^T-^^-i^XKiftxT. TfEWH^tt^yXA 

■BnEJ&R; iE^-^ia=^o 9 0g(DH££rffi3t 

■ JWtv^X©«k9iSb«» (-22©*£) = 10 0#i 
m 

K±o*j«OE3t«ottl6tt«T«)iS 9. 

• nm<r>fk§iifrmftmi-h<om 9 . 

• ft«*#ft5Sl& G*jfeK«f»*«lO =2074cd/m2 
[0 0 4 9] 

[Jt^j2] HiSW2(C^^T > BT«««Oi!MIP3tt 

t/^*^ 7- u->-X£<£fl§ Lit. 

• 2b = l5 0/im 

• Mlfift 2a = 204/im 
■fttft/I#*=2b/2a = 0. 7 4 

• 1/ y/^i tj 51 P = 1 7 7 m m 
SOi&JfcD/ b = 0 . 4 9 

SJi&ft D= 3 7 y m 

ZKOfcHtmMm 2 t |5| 1 1 Ufc„ W±W«^roH*2iO 
ttsgttetT^S 9 . 

• »gro£g#*ISJ2LL_6_cOiI9„ 
•¥»&=8 4& 

• &M*famm (**K**») =1734cd/m2 
T-t>S 

• iM Kn 9. (jSfe»*|«nJ:9, ±75^F5t 

© f fc 9 ) 
f-^ K»— 7*tf-^«t*/ite»*|t?3W*= 3 7% 
[0 0 5 0] 

fSBtt. Stt7^yUA*®gft:-efo9> 7^;i/AlI 
&tfi£ft«SEw+.£¥£>;&£ Rziio. in m*riro 
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BSEBI^Wv'— V- ; 5 0 u mJlro 2 y 3^ Ul/ 

/W-> >7 J*<Dft& 1 ~ 5 /x mW^fc^fC 2 fKSE-ffc 

y ? u-* ^(ommm.T. i,tjmtif<omm 5 M mcom 

■ jfc&7Jfi®g (S»3teK1»*») = 1 4 9 1 c d/m2 
[0ll SSBOiy^-f fMffi3t2S> XtrettfcJS 

in. tsnftsf^^^a^-^vxw^,, (a) tta 
i^x, (b) iita I'vxos^. 

-a-, (b) «*^pjwat»ntt^vxw^ 0 

ffiWl'X-CKHLfcB.. (A) HUDXRttl/VXO^ 
-a-, (B) »4*:SSW©|!DffiP3Sw^^©»&. 

[121 5 1 ^fH^-Cffi^S l^^Xi^- h<D#J<£>Hlfe0i.l£>£l- 
$0. ffiHSSU'^^3-7-^>'X2tfcSr, 

[0 6] *5§WO^s'v : 7'<' M!S3tJgwlllfii«>l©Wrffi 

0. *3t*t l/vx-y- h ^©jF-ffitc, proasflt'Wyia 

h«r»XU 2*»Bf (20) o^Ht 
[0 71 (A) *«W©uyf*a7-i'>'^M5 

(b) «ja*Da«*#<» u-v^^^-7-^^X(c^r 
0, 

[08 1 *&&(DUl/^*^y-l'^X\Ctim?tmt> i A 
I BB9 1 «ii*D**#<±Ri*Biff/iSPc«*'t*ix-C 
7foS6©tU*«:?Fl-0o 

[ 0i o l jg7fc&SSW¥^¥BT-£^^57frS&w* 



r an 1 1 *3t«a»e> hv^/^*-e^atfc7t^ s 

I BIl 3 1 >*«S^tt&^ro— «fc*1-«flBBI. (SI 
[ 01 41 (HJ6^2) roa:y5?5-f bSffift* 

[J2LL5.1 ttfc«0U2) ©iy^7^f bMffiTtaSW^ 
i 61 (JtifE#j3) dr^^ YWM%n<D%f 

[ 1511 7 1 (Jtg#s|4) Oxj/i?^ bSH7fciB©# 

SfitftLS^v'-b2tS:5r*3 1 fi«C03t*mE±fc«* 
fc, • 

r eai a l flefcSflfW^yi^W bSffi#S©Wrffiia. 
I BB 1 9 1 y 5* 5 W hSii*«(©*WBI. 

[ 1512 ol JELL2.C>l£7cBrffi0o wXv'- h 

1 wm. 

2 jtswe 

3 %M (a=yM 

4 uyX->- b 
5 

6 ^f B *^^«^wSiisia^e 

8 3t^*tt«tt->-H (7tfe«S:«) 
9 

t 0#7t^*®«¥m¥ffi. 
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1 5 uvXHMKCififi 

1 6jK^«HRfta!Wllltt 
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1 8f(fBln— /u 
1 9 u^xj»*t 
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